














XUM 

















A MAGAZINE 
FOR THE 
PROMOTION OF 
PRIVATE FLYING 








v AND 
COMMERCIAL 
AVIATION 
Including SOUTHERN AVIATION and AERONAUTICS 
Volume XIX SEPTEMBER, 1936 Number 3 
TABLE OF CONTENTS 
FEATURE ARTICLES 
An Airy Chat With the Editor 12 
Seaplanes and Flying-Boats—Their History 14 
The First Raid of Friedrichshafen 17 
Will Our Carriers Survive? 18 
Tomorrow's Airplanes 19 
"... Clear and Unlimited" 2! 
Back to the Zanonia Leaf 23 
A Sensational English Lightplane 25 
Naval Aviation Cadets Graduate 27 
The National Air Board Says— 29 
The Behemoth of Wind-Tunnels 31 
New Automatic Control System 33 
Preventing Airplane Flutter 35 
Official Data for the Flea 37 
Strength of Materials Made Painless 38 
The Progress of Aircraft Radio 39 
Hints for the Homebuilder 4| 
All Hail the 'Sky-Kitten" 43 
Building the Vought Navy Scout Bomber (Model) 45 
Aviation's Wit and Humor 5! 
PICK OF THE BRIEFS 

The Vought XSB2U-1 Navy Bomber..... ~~ 20 September Aviation Records esis ...30 
New Aviation Books......... ae eossatieneitciaii ...20 Rocket Developments by Dr. Goddard....... 36 
The “Resolute” on Long Tour iniaemnasieitindssee Britain Produces More New Bombers...... — 
Norway's Queen of Aviation........... 24 Parks College Enlarges Propeller Department 42 
New Rearwin Light Seaplane Has Edo Floats. 26 An Auxiliary Radio Antenna................. . 42 
A Gas Tank for the Seversky Amphibian 26 Notes on Airplane Wing Design 42 
Planes Locate Lost Mother and Child....... 26 Vidal’s Foolproof Plane... 44 


Copyright, 1936 
ZIFF-DAVIS PUBLISHING COMPANY 























POPULAR AVIATION, Volume 19, Number 3, September, 1936. Published monthly by Ziff-Davis Publishing Company, at 
608 South Dearborn Street, Chicago, U. S. / William B. Ziff, Publisher; B. G. Davis, Editor; John B. Rathbun, Man- 
aging Editor; Swanee Taylor, Associate Editor. New York Office, 381 Fourth Ave., New York City. Subscription $2.50 
per year, single copies, 25 cents; foreign postage, $1.00 per year extra. Contributors are especially advised to retain 
copy of their contributions, which must be accompanied by return postage. All such material will be handled with reason- 
able care, but this magazine assumes no responsibility for their safety. Any copy accepted is subject to revision or changes 
to meet the requirements of this publication. Payment for copy used will be made at our current rates. Photos and 
drawings will be considered as constituting a part of the manuscript in making payment unless otherwise seeaes 
Entered as second class matter, January 24, 1933, at the Post Office, Chicago, Ill., under the act of March 3, 1879 








14 


Seaplanes and Flying-Boats 





9 aI oe ities ? 


Official Photo U. S. Navy 


The first U. S. Navy “Hydro,” a Curtiss pusher that is experiencing difficulties to judge from 
the positions of the ailerons. 


LTHOUGH the progress mad 


flying over water has been slo 


than that made it 


land, the development of the seap! 


and the flying-boat has played a 
important part in the progress 
commercial and n 





litarv aviatior 


It is true. of course, that the seap] 


or as it was sometimes called—the 


aeroplane, was pioneered to some ext 
in Europe, but it was first successfu 


developed and demonstrated in 
United States. and the flying-boat 
tirely an American 


opment. 


vention and 


Perhaps the first experiments 
water flying in this country were 
by Israel Ludlow in 1906 and 1907 
low built a giant kite-like glider. 1 
it on floats and had it towed, first b 


naval tug Potoma 1 later b P 
pedo boat Gzetm These experi 
were successful to the extent that 


¢ 
t 
he water, but they 


} 


craft lifted from t 


discontinued when the glider was de1 


ished in a crack up and nothing 


de finite was ever realized fr 1 tnem 


During the year of 1907, the Wr 
brothers experimented with 
and floats with the idea 
ting them to their flving machine 
it remained for that famou 
Glenn Curtiss to build and fiv the 
successful hydroaer plat ¢ 
try Curtiss had been very ¢ 
pressed with the possibility of constru 
ing a craft which would take off 
the surface of the water Far] 


his first airplane, the June Bug 
Scientific American Trophy and in the 


of the same year he repla ed the land 


gear of the machine with ponto 
renamed it the Le 








Although Curt 1 r 
the craft to lift from the wate: ‘ 
sold more than ever ith the idea 
lowing this Curti gave up his « 
ments alony this line and went to I 
to win the Gordon Bennett 
this he made his fa 1s fliyht 
York from Albar Ther 
went to California at at San Dieg 
resumed his experiments with the 
There, ear); in the ear 19]] he 





machine which was to make him world 
famous 

Chis crait was quite similar to the con 
ventional Curtiss pusher with the excep- 
tion of the fact that it was mounted on 
a single pontoon or float and had small 
tin floats attached to the ends of the bot- 
tom wings. This machine was a suc- 
cess from the first and, on February 17, 
1911, Curtiss flew his new machine out 
to the battleship Pennsylvania, was 
hoisted aboard, swung back to the water, 
and then he returned to land. This dem 
onstrated the practicability of the hydro 
aeroplane and in April of the same vear 
the Navy adopted the new craft 

In the hydroaeroplane which was thus 
| ' 


loped, the pilot and motor were above 


aeve 
in the usual position between the wings. 
Curtiss decided that this arrangement 
could be improved upon by lowering the 
pilot and motor and incorporating them 
with the pontoon. Thus the fundamental 
idea of the floating airplane was changed 
to that of the flying boat Acting upon 
this idea, Curtiss built Flying Boat No. 1 


and in January, 1912. it was given its 
first trial 

Chis craft looked very much like a 
regular Curtiss biplane set down on a 
short boat hull Che motor was located 


in this hull, just ahead of the leading 
edge of the bottom wing and it turned 
two tractor propellers through a chain 
em. Fitted with its 60 h.p 
lant, the boat was a success from the 


power 


F 
' 
beginning 


ZAIN. 


4 


by ROBERT H. RANKIN 


Curtiss now decided to clean up the 
design of the craft and Flying Boat No. 2 
was the result. This ship marked th 
beginning of the flying boat form as we 
know it today. The motor was placed 
between the wings and it turned a singl 
pusher propeller. 

The pilot was given a cockpit nea 
the bow of the craft and the hull was 
extended to carry the tail surfaces in 
stead of having them mounted on out- 
riggers as was the case with the first 
boat. It is interesting to note that all! 
fiving boats of today follow the funda 
mental designs used in these first tw« 
flving boats 

By 1913, over-water flying had becom 
quite popular. The U. S. Navy con 
ducted many experiments with bot! 
hydroaeroplanes and _ seaplanes and 
many foreign governments bought 
(American flying boats. Just prior to this 
Starling Burgess built 
and he designed and built the Flying 
Fish. This craft was an open work bi 
plane with a 4-cylinder 30 h.p 
Outriggers in the front and back carried 
the elevators and the rudder. Lateral 
stability was taken care of by a number 
of triangular fins which projected at right 
angles from the top wing. 


several hydros 


motor 


Wright also brought out a flying boat 
at this time and it resembled nothing 
quite so much as a Model B Wright 
pusher set down on a stubby boat hull 
The pilot sat high on this hull and was 
protected to some extent by a semi 
streamlined wind breaker 

During this time, Burgess, 
cured the American rights to 
patents 


having s¢ 
the Dunne 
inherent — stability 
brought out the Burgess-Dunne_ sea 
planes and flying boats hese crait 
(the first of which was a hydroaeroplane 


covering 


were characterized by having wings set 





Here is the first Boeing, known as the “B & W" that dates back to 1916. It is equipped with 
@ 125. b.p.. Hall-Scott engine and has « gross weight of 2600 pounds, 
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Their History and Progress 


it weep-Dack 


f about thirty degrees 
that all auxiliary control 
liminated. 
sweep back portion of the wings 


the fact 
es were ¢ 


had a gradually decreasing angle of in- 
( e and fixed vertical panels were 
fitted to the ends of the wings. These 


ines were rather successful and they 








were built for both the Army and the 

N and were used to some extent in 

untry ig the World War 

e types produced included trainers, 

ervation ships, as well as special de 

signs for the Russian and Italian gov- 
rl ents 


tacturing concerns 


During this period, many aircraft manu 
entered the field of 
the flying boat, includ 
Martin, Standard, Stur- 





¢ seaplane and 


g Aeromarine 


levant, L. W I Benoist, Christoffer- 

etc., but for the most part the ma 

nes produced by these concerns were 

same types as those developed by 
Curtiss and Burgess 

e next development of basic impor- 

tance in the field was the development 

he multi tored craft, first the fly- 

ng boat, then the seaplane. The first 

f the multi-motored flying boats was 


the twin-engined America which was built 


peller failure we 


his machine had been built 
Atlantic flight early in 1914 
the beginning of the War put an end 
the idea he ship was sold to the 
ish Admiralty and used as a patrol 
vat. Shortly after this, the first twin- 
ine, twin float seaplane was built and 
cessfully flown 
\nother important development in the 
ld was the Gallaudet seaplane. In 
s craft the propeller, a four bladed 
tair ran or turned around the entire 
providing tor a very high 


Curtiss 
a trans 





selage, thus 





ree of streamlining. 
The connection between the front and 
portions of the fuselage was so 


ng and rigid that the chances of pro- 
re reduced to a minimum 

fact that the part of the 
to the center, 
without 


en due to 
which is nearest 


absorbs power 
propulsive effect. was in 
' 


le the fuselage the power usually lost 





4 1912 Curtiss Flying-Boat ready for the takeoff at Lake Keuka, \. \ 


in that portion extent 
transferred to the tips of the blades. 

Phe Gallaudet seaplane Model D-1 wa- 
developed as a U. S. Navy seaplane. It 
was mounted on a single pontoon and 
was powered with two 150 h.p. Duesen- 
berg engines. The craft had a high speed 
of 100 m.p.h. 

In 1916, Boeing entered the seaplane 
field with the production of the B & W 
seaplane trainer. This ship was a stick 
and wire affair mounted on twin pon- 
toons and sporting a 125 h.p. Hall-Scott 


Was to SOHC 


motor. It had a top speed of around 
60 m.p.h. 
This same year Burgess brought out 


a tandem-seated tractor training seaplane 
for the Navy. It was powered with a 
120 h.p. Hall-Scott and was designed to 
withstand the flights and landings of 
student pilots. This ship, known as the 
Model S, was modified for State 
Naval Militia organizations was 
known as the Model U 

When the Navy 
early in 1917 for a seaplane scout, Bur- 
gess brought out the Model A and the 
Model B scout seaplanes. The Model B 
was finally selected by the Navy and was 


use by 
and 


issued specifications 


put into production by the Burgess or- 
In this craft struts and wires 


absolute 


ganization. 
reduced to an 
a spring shock-absorber was incor 
the 


resulted in a= high 


were niinimun 


and 
porated in 


pontoon construction 


which degree o 





the original Gallaudet pusher. 
of the fuselage. 


} \ 
The four bladed propeller runs around a track on the rear part 
The engine is just ahead of it. 


smoothness in both landing and taking 
off 

During the vear 1917, 
twin-engine 


large number of flying boats fitted with 


number ot 


the 


seaplanes increased and a 


two, three, and four motors were brought 


out. Outstanding among these were the 
Curtiss H-12, having a wing spread ot 
93 feet and powered with two 200 h.p 
Curtiss engines, and the Curtiss F-5-L 


This craft, powered later with the newly) 
developed Liberty engine, was a direct 
development of the earlier ( 
“America” which has already beet 
tioned. (The British F-5 
a development of the “America’.) 
The F-5-L was an outstanding ship 
and it built ir ! 
government orders 
turing plants, including St 
L. W. F 


improved versions of the smaller, single 


urtiss 
men- 


boat was also 


was 
in several manutac 
, 

, etc. During this same period 
engine boats were leaving the produc 
i These included the Curtiss | 
Aero! ine Model 4 
these craft were accepted 


Navy as patrol boats 


tion lines 
and MF boats and 
boat All of 


and 





used bv the 

and trainers 
With the 

into the War, 


assemble enough spruce, linen, dope, and 


entrance ot the | 





almost 





engine parts, started an airplane factory 


Many seaplanes and flying boats were 
brought out, but with exception, they 
tollowed the designs ot Curtiss, Aer 

marine, and Burgess. Perhaps the out 
standing craft brought out at the time 
were the Curtiss N-9 training seaplane. 
a craft mounted on a single float and 


powered with a 100 h.p. Curtiss motor 














and the Aeromarine 39-B, a single float 
job fitted with the 100 

Betore the year 191 
U.S. Navy had decided that if the prope 
long range flying boat ) erfecte 
the submarine menace could be destroyed 
It was decided that giant cratt capable 
of flying the Atlantic wo provide the 
ideal solution to the problem, and in line 
with this reasoning members the e1 
gineering staff ot the Curtiss organiza 
tion met with the Navy expe Was 
ington during September, 1917 

As a result of this mee vw it was de 
ided that the Curtiss pe e should be 

n work on a new type o argc flving 
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boats. In a comparatively short time 
design was completed and construction 
begun on the craft which became famous 
as the Navy-Curtiss or NC-boats. These 
craft differed from the craft then being 
built in that the hull was shortened con 
siderably and a triple-rudder, biplane tail 
assembly was mounted high to the rear 


on outriggers. 


The ships were powered with four 
Liberty engines, three turning tractor 
propellers and the other swinging a 


pusher propeller. Although actual work 
did not begin on the first boat, the NC-1 
until January, 1918, it was completed and 
flown the October. By this 
time the NC-2 was almost completed, and 
the NC-3 and NC-4 were well under way 


following 


The signing of the Armistice in No 
vember put an end, of course, to the pos 
sibility of the use of the boats as sub- 
marine hunters, so the Navy Department 
decided to send the craft:on a fligl 
across the Atlantic. Of the three ship 
to make the attempt (the NC-1, NC-3 
NC-4) only the NC-4 completed the trip 

The successfw flight of this one boat, 
however, proved the practicability of the 
large flying boat. It is rather interesting 
to note that in general 
NC-boats with their tractor propellers, 
short hulls, and outriggers, followed the 


plan of the old Curtiss Flying Boat No. 1 
In 1919 


design, the 


Boeing brought out the B-1 


a flying boat built of spruce and ash 
framework with a two-ply cedar hull 
This craft was fitted with a 200 h.p 
Hall-Scott kicker which gave it the the: 


rather startling speed of 95 m.p.I In 
cidently, the B-1 used to fly the 
mail on the Seattle- Victoria route in 1920 
The contract to operate this route was 
the first ever granted by the government 
to a private individual, and it 
first for the international transportation 
of air mail 


was 


was the 


During this same year a new seaplane 
record was made when six F-5-I 
made a cruise of 13,000 miles during the 
winter maneuvers of the Atlantic Scout- 
ing Fleet without a single mishap. After 


} 
boats 


this, the design of these craft was 
changed and the F-6-L boat was the 
result. 


successful de 


This, too, was a most 
sign. The Naval Aircraft Factory now 








And here we have a further glance into the future. 


began the development of the PN series 
boats, using the F-5-L as the basic de 
sign. The PN-7, the first of 

was quite similar in general design to 
the F-5-L. 


were installed in streamlined nacelles and 


the series 


Higher powered engines 
much interplane rigging was eliminated 
in the PN design as opposed to the F-5-L 
The next ship in this series, the PN-8, 
was designed with an all-metal hull. This 
made a in weight of some 500 
pounds and at the same time it eliminated 
Both the PN-7 and 
powered with water- 
he former craft being 

fitted with twin 535 h.p. Wrights 


Saving 


soakage in service 
the PN-8 were 


engines, 


cooled 


During this same period most of the 
land planes built in this country could 
easily be adapted for use with pontoons 
and it was not at all uncommon to see 
Ford tri-motors, Fokker transports, Fal- 
con observation ships, and the smaller 
commercial jobs as Waco, Travelair, and 
Eaglerock mounted on floats. In fact, 
this practice is still followed and few if 
any land planes are built that cannot be 
converted into sea-going craft 


About this time Vought developed 
their series of craft for catapult use. 
These sturdy craft, which are readily 


convertible as land planes, are mounted 
on a single pontoon and are designed to 
withstand the shocks and strains of cata- 
pult launching. 





Oficial Fnotuv U. ». 


Navy 


A P8Y-1 Consolidated patrol plane, the outgrowth of the primitive types shown on the 
previous page. 


isc le ROE IB 8%: Sed 


ie 


aed 


One of Britain's great flying-boats. 


In 1925 the Naval Aircraft Factory 
brought out the PN-9 which was quite 
similar to the PN-8 with the exception 
that it had an all-metal tail assembly 
These craft were powered with Packard 
engines and two of them were used in 
the attempted non-stop flight to the 
Hawaiian Islands. 

Following this, the PN-9 design was 
developed into the design of the PN-10 
boats. These craft were powered with 
the then new Packard 2-A 600 h.p. water 
cooled engines and were fitted with metal 
propellers instead of the wooden ones 
which were used on the preceding model 
The radiators were redesigned and en- 
larged and in general, the new boats 
showed a great improvement over the 
PN-9’s. 

At this same time Boeing brought out 
the PB-1 for the Navy. The general ar- 
rangement of the hull of this craft was 
similar to that of the PN boats, but it 
differed in general design, being an NC 
type hull fitted with an F-5-L tail. This 
hull was built of duralumin up to the 
water line, above which it was built of 
ply-wood, the result being the elimination 
of both weight and soakage danger. 

The PB-1 was rather large as flying 
boats go and it was powered with two 
800 h.p. engines mounted in 
tandem between the wings. The motors 
were fitted with four bladed metal pro- 
pellers. Later, the PB-1 was fitted with 
radial air-cooled engines. 


Packard 


In the field of commercial aviation 
Boeing brought out the model 204 flying 
boat at this time. This craft was pow- 
ered with an air-cooled engine and several 
of the boats used in commercial 
operations over the extensive over-water 
stretches of the Pacific Northwest 


were 


The period from 1928 up to the present 
time has seen great activity insofar as 
the flying boat is concerned. Consolidated 
in 1929 began a new trend toward giant 
flying boats with the production of their 
“Commodores”. These marine transports 
weighing 8% tons gross are powered with 
two air-cooled engines (P&W Hornets) 
of 550 h.p. each. Carrying 22 passengers, 
in addition to a standard crew of four, 
and a full cargo of mail and baggage, 


(Concluded on page 55) 
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The First Raid on Friedrichshafen 


This, one of the most thril.ing raids made by the Allies in German territory, has escaped the attention of many World War 
historians, This first air raid on Friedrichshafen is an intensely interesting and important incident. 


SXOUR months after the beginning 
of the World War came the first 
recognized Allied air raid on Ger- 

in territory 

The details of this historic air raid 
ire obscured by the later developments 
f advanced and more destructive bomb- 
ng. This is one of the little known in- 
idents of the War. 

It is only right that the facts of this 
historical raid—it was one of the major 
events in the beginning of aircraft as a 
weapon of war—be set down on paper 
yefore the information disappears with 
the passage or time. 

You will note that this was not the 
rst Allied air raid on German terri- 
tory. On September 22, 1914, the British 
Royal Naval Air Service made a raid 
upon the airship sheds at Dusseldorf, 
Germany and again on October 8, 1914, 
the R. N. A. S. raided Dusseldorf and 
logne [his resulted in the destruc- 
tion of the Zeppelin Z.9 in its shed. 

This air raid of November 21, 1914, is 
generally considered by the Germans to 
ve the first Allied air raid. Just why 
Germany did not generally recognize 
these two earlier raids is not known, 
yut she chose to consider the raid of 
November 21, 1914, as the first. Possi- 
bly this is due to the fact that the Fried- 
richshafen raid was witnessed by more 
of the German population than either 
of the other two raids. At any rate, this 
raid on Friedrichshafen was actually the 
third air raid on Germany. 

The data on this air raid was com- 
piled from several sources. The writer 
has had the assistance of a survivor of 
this raid and, of a German officer at- 
tached to the Friedrichshafen Zeppelin 
Works during the War. The two photo- 
graphs presented have never been pub- 
lished before, here or abroad 

At the time of the raid related here, 
the English had already begun to think 
f the tremendous possibilities of the 
Zeppelin as a machine of war. The years 
previous to 1914 had seen the Zeppelin 
grow from an experimental Stage to a 
practical and highly developed machine. 
Friedricl 


hshafen had become the head- 
quarters for the manufacture of Zeppe- 
lins. The majority of the sixty Zep- 
pelins, which participated in the World 
War, were turned out from this factory. 

The English tried to hinder the pro- 
juction of these new machines of de- 
struction by aircraft raids on the Fried- 
richshafen Zeppelin Works. The first of 
these occurred on November 21, 1914. 
On January 19, 1915, occurred the much 
feared first Zeppelin attack on England, 
it Norfolk, which caused the deaths of 
»f sixteen English 


four and the injury 
ivilians 

On May 31, 1915, the Zeppelin L. Z. 
38, commanded by Hauptmann Linnarz, 


by WILLIAM J. BOYLHART 


bombed London, killing seven and injur- 
ing thirty-five. All England was 
aroused, and the Home Defense Squad- 
rons were organized. The aircraft raids 
of the Friedrichshafen Zeppelin Works 
became more frequent. All efforts were 
put forward toward liberating England 
from this night-flying menace. The fol- 
lowing relates to the first of these raids 
on the Friedrichshafen Zeppelin Works 


N the early morning of November 21, 
1914, in the city of Belfort, France, 
three broad winged Avro biplanes oi 
the British Royal Naval Air Service 
stood on the line with their engines 
ticking over. Davs in advance these 





This is one of the holes dug in German terri- 
tory by an Allied bomb. 





The Avro 504-K flown by Flight Commander 
Briggs, under guard. 


three planes had been groomed for their 
great adventure. 

On the left stood the flight-leader’s 
plane; on the rudder of this ship there 
appeared three large black numerals 
874. This was the machine which was 
to lead the flight on its raid of the 
Friedrichshafen Zeppelin Works. It was 
piloted by Squadron-Commander E. F. 
Briggs. His two companions were also 
members of the R. N. A. S.—Fit.-Lt. 
S. V. Sippe and Fit.-Commander J. T. 
Babington. 

Below the fuselage of each of the 
planes were suspended several small 
bombs in make-shift bomb racks. The 
Avro biplanes they were to fly, were 
constructed much the same as the Avro 
504-K, which later became the standard 
tritish two-seater training plane. This 
model Avro was equipped with but one 
cockpit. The three aircraft had to fly 


about one hundred miles into German 
territory and an extra supply of gas was 
to be carried, thus of necessity only one 
occupant could be carried in the heavily 


loaded plane 


The motors revved higher and higher 
and at 1200 R.P.M., Commander Briggs 
gave the take-off signal The three 
planes thundered clumsily into the wind, 


gained speed and rose from the ground 
In their heavily loaded craft the pilots 
gained altitude slowly After climbing 
for about fifteen minutes they fell into 
a rough formation and flew off into the 
east, with Commander Briggs in _ the 
lead. On the outward journey they ex- 
perienced little trouble. 

At mid-day they arrived over Fried 
richshafen. The German civilians paid 
little attention to them. What had they 
to fear? No Allied flyers would be 
audacious enough to fly so deep into the 
Fatherland. It was impossible that they 
might be enemy aircrait 

Commander Briggs stood his Avro on 
one wing and dove, his two companions 
following. At 600 feet they flattened out 
of their dive and looked to their bomb 
apparatus. 

Then the bombs whistled down! The 
Germans ran for cover as the explosions 
sounded throughout the town rhe 
marksmanship of the English flyers was 
none too good. With the crude appa- 
ratus and no bomb sights of any sort 
they were greatly handicapped. Most of 
the bombs landed on the field near the 
Zeppelin sheds and upon adjoining fields, 
causing little damage. But the German 
civilians, who had never been touched 
by the War before, were very much 
frightened by the explosions and nois« 

The three flyers continued to zoom 
over the Zeppelin Works and dispose of 
their bombs. Each time they came lower 
On the last trip over the Works, Com 
mander Briggs was wounded and his 
Avro was hit by ground fire. He landed 
his machine intact, in a level field on the 
outskirts of Friedrichshafen 

The other two pilots, after noting his 
safe landing, gained altitude and headed 
back toward Allied territory. On the re- 
turn flight one of the Avros experienced 
motor trouble, but this was not serious 
and it managed to get back safely 

4 short newspaper account of this 
raid follows: 

November 27, 1914—“The raid of 
French and English aviators on the 
Zeppelin Aircraft Factory at Friedrichs- 
hafen caused great excitement on the 
shores of Lake Constance, the flyers 
making the trip of nearly one hundred 
miles from the French frontie: Che 
Swiss Ministers in London and Bor 
deaux have protested against this breach 
of neutrality.” 


(Concluded on page 67) 


Hy 


2 ey ee ee 








18 


W ill 


Our 


arriers 


Survive? 


An argument for the naval aircraft carriers leveled against the arguments condemning the carriers, recently heard 
in many places. The author believes that the carrier has a definite place in naval operations and would, therefore, advo- 


MERICA’S aircraft carriers are 
not doomed! Four now sail with 
the Battle Force wherever she 

goes. Of these, three—Saratoga, Lex- 
ington and the Ranger—possess all the 
qualities boasted for any foreign carriers 
and a few others which have not been 
disclosed for public consumption 

The Langley, tiniest and slowest of our 
carriers, also accompanies the fleet dur 
ing battle problems. Unlike her large: 
sister ships, however, her speed is only 
half as fast. She constitutes a reserve 
until that day, a year hence, when the 
Yorktown and Enterprise leave the ways 
and join up with the fighting units now 
in service. 

What effect does the arrival of the 
Ranger have on the aerial fighting power 
of the fleet? Her 79 planes undoubtedly 
add nearly half to the effective scouting 
and combat force, although these do not, 
of course, increase the number of planes 
with the fleet by half. 

Bear in mind that, although addition 
of the Ranger's planes bring the total 
number of all classes available for com- 
bat and other duties to 477, only those 
accompanying the Saratoga and Lexing- 
ton could be sped across the sea ahead 
of the fleet to reconnoiter and report on 
any “enemy” activities. Each of these 
giant carriers houses 79 fighters, scouts 
and bombers. Ergo, the Ranger gives 
the fleet an added effectiveness along 
these lines of half. 

Great strides have been made by naval 
aviation during the last few years, and 
its strength will be greatly augmented 
during the coming biennium. When the 
Enterprise and Yorktown reach the bat- 
tle fleet, the commander of aircraft 
squadrons will be able to send aloft, from 
the five large carriers, a fighting force of 
nearly 400 airplanes, discounting entirely 
the threescore planes aboard the Lang- 
ley, for she probably will be retired at 
that time. 

Today's total of 477 planes includes not 
only the nearly 300 on the four carriers, 
but also the shore-based long-range pa- 
trol planes, which are capable of self 
maintenance on the ocean; the spotting 
planes riding high on battleship and 
cruiser turrets and other utility planes 
which, while not potential combatants, 
can perform services of information and 
transport of great importance 

Of immediate interest, the Ranger 
makes possible a greater deployment of 
forces during maneuvers in the Eastern 
and Northern Pacific than has been pos 
sible in the past. The $21,000,000 ves 
sel, commanded by Capt. Arthur L. Bris 
tol, carries a crew of 1407 officers and 
men. She displaces 14,000 tons and com 
bines features of the Saratoga and Lex 
ington, which are very twin-like in ap 
pearance, and the Langley, fundamen 


cate their retention. 


tally, however, she is entirely different 
than any carrier ever constructed. Like 
the Saratoga and Lexington she does 
have an “island” jutting above the flight 
deck and carrying navigating stations. 
Were I permitted to reveal the intri- 
cate details of the great ship I could tell 
a story of startling secrets. I am per- 
mitted only to say that, whereas the Sara- 
toga and Lexington total 888 feet long 
and displaces 33,000 tons, the Ranger 
measures 770 feet in over-all length. She 





A “Hot Papa” or a landing officer dressed in 

an asbestos suit who assists the pilot of a 

deck-landing plane in case it should catch 
on fire. 


has a 90-foot beam. Although seven- 
eighths as long as the larger carriers, she 
is considered to be only half as large, 
as the weight attests. 

In the Ranger the navy has given the 
nation a vessel of defense scientifically 
constructed for the purpose she is now 
fulfilling. On the other hand, the Lang- 
ley, now 23 years old, once was the col- 
lier Jupiter. The other two carriers were 
laid down as battle cruisers. Hundreds 
of lessons in economy learned during op 
eration of those ships have found prac- 
tical expression in the new vessel 

For instance, through a series of steps 
at which I can only hint, she can dis- 
charge her brood and take them abroad 


again faster than any other carrier in 
the world. Elevators which function 
with lightning rapidity between the flying 
deck and the holds below, help make such 
a record possible. Even her arresting 
gear and the ship-to-plane communica 
tions system are new—and secret. 

The Ranger was authorized by Con- 
gress on Feb. 15, 1929. Her keel was laid 
Sept. 26, 1931, and she was launched Feb 
26, 1933, being commissioned June 4, 
1934. She carries no heavy main battery, 
relying for surface defense against air- 
craft and destroyers upon eight five-inch, 
double-duty rapid fire rifles. She needs 
no defense against battleships, for her 
great speed—nearly 35 miles an hour- 
enables her to outrun any capital ship 
on the seven seas. 

Naval engineers prescribed for the Lex 
ington and Saratoga power plants de 
veloping 180,000 horsepower each. The 
Ranger’s geared turbines develop 56,000 
horsepower—officially. This means, of 
course, they deliver somewhat more 
power to the screws—but how much 
more, should you ask Commander C. A 
Pownall, her executive officer, elicits 
only a grin. Even here, performace fig 
ures are secret. 

Admiral Reeves sees this force as a 
defensive fighting body, although it is 
capable of striking a severe blow any 
where in the world. 

Tests made at Panama Canal, as well 
as others since that time, reveal con- 
clusively that the carriers can launch 
their coveys of war birds several hun 
dred miles at sea, under cover of dark 
ness, send them winging their way to 
attack carefully defended positions at 
dawn, and fly away to rejoin the car 
riers at some pre-determined spot on the 
ocean. And all this with little if any 
loss of pilots and equipment 

Although powerful in the role they 
would fulfill during an actual engage- 
ment, the carriers will not supplant the 
battleships in destroying an enemy fleet 
No one familiar with the potentialities of 
each suggests such a possibility. These 
simple facts explain why: 

During every minute of a naval en- 
gagement, the battle line of the United 
States fleet is capable of raining across 
an enemy line the incredible number of 
600 projectiles, reaching the even more 
incredible weight of 900,000 pounds 

They do not, as you might readily sup- 
pose, strike from a flat trajectory. In- 
stead, since modern naval battles would 
be fought across a long distance, the pro- 
jectiles must be propelled high into the 
sky, to drop almost vertically upon their 
objectives. This means, then, that high 
explosive projectiles from the battleships 
are in reality aerial bombs, aimed from 

(Concluded on page 68) 








XUM 





XUM 


19 


Tomorrow's Airplanes 


are in Todays Note- 


by MAJOR C. C. MOSELEY 


ooks 


President Curtiss-Wright Technical Institute of Aeronautics 


A brief article on aviation developments by a man who saw service in France, won the first Pulitzer race, organized 
Western Air Express and at present is a prominent aviation executive in the West. 


ODAY, the world is on the verge 

of aeronautical developments ot 

such tremendous proportions that 
none but the most visionary individual 
can appreciate the possibilities. To peer 
nto the note books of aeronautical en- 
gineers employed by large manufacturers 
is like opening the pages of a Jules Verne 
novel. 

Unfortunately, the names of engineers 
working on definite projects and the firms 

th which these engineers are employed 

in not be revealed. I say “unfortu- 
nately” because the general public can 
not fully appreciate the magnitude of 
future developments without realizing 

at conservative manufacturers are 
lanning projects that might otherwise 
»e classified as impractical dreams of the 
distant future 

Every large plant today has its devel- 
opment department with a staff of engi- 
neers and mechanics working on research 
projects. Only by maintaining these 
forces working on advanced engineering 
projects can the manufacturer hope to 
keep ahead of the rapid progress of avia- 
tion. At the same time some of the proj- 
ects are so controversial of nature and 
ndefinite in concrete proven facts that 
the firm promoting the research are re- 
luctant in disclosing any indication as to 
what they are doing. 

At a recent meeting of an engineering 
society, a prominent engineer, who is em- 
ployed by a large Southern California 
aircraft manufacturer, gave a paper on 
the possibilities of extremely large de- 
sign. In an intensely interesting discus- 
sion lasting more than two hours he dis 
cussed the performance and sizes of 
iircraft up to 25,000 tons and carried 
through the complete preliminary analy- 
sis of one of the smaller planes, which 
was only about 1,500 tons! 


\ comparison of this 1,500 ton plane's 


performance and load carrying capacity 
was made with that of the “Queen Mary,” 
England's newest pride of the sea. Noth 
ing was imaginary, the figures were 
based on existing, proven data. 

The practical conclusion of the analy- 
sis showed that more Trans-Atlantic pas- 
sengers could be carried in the plane dur- 
ing the period of one month than in the 
“Queen Mary” and the plane’s operators 
would realize a greater profit at equal 
rates. Time-out was allowed for neces- 
sary overhaul. The crossing of the At 
lantic from New York to London would 
be made in eleven hours 


This plane, which if ordered could be 
built today, would carry a passenger load 
of 500 and a crew of 100. It would have 
a top speed of over 300 miles an hour, 


a landing speed of about 180 and a take 
off speed of approximately 200 miles an 
hour. For such a large plane these 
speeds are not excessive The high 
speeds, however, would necessitate a 
body of water of about two miles in 
length for take-off and a mile and a hali 
for landing. 

The power plants would generate a 
total of about 200,000 horsepower, driv 
ing 60 foot four or five bladed propellers 
at about 180 revolutions a minute. The 
propellers alone would weigh approxi 
mately thirty tons 

The problem of satisfactory power 
plants was discussed with the general 
opinion that the only power plants avail 
able at present are steam turbines. The 


> 


(Concluded on page 52) 





To us, of today, this quad-motored flying boat is very impressive but it is only a “leaf of 
progress in today's note book”. 
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Speedy fighters of today will be far outdistanced by 


the fighters—or equivalent in tomorrow's fleet. 
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The Vought XSBZU-I Navy Scout Bomber 


(See Front Cover and Model section) 








This is the speedy new Vought Navy Scout 


Crees 
oso 


Bomber Type XSB2U-1 that marks a radical 


change in Vought practice. 


OR many years, the Vought “Cor 

sair’ was a fixed standard in the 
United States Navy, as well known as 
the frigate “Constitution”. It was the 
reflection of the biplane policy of the 
navy and stood as a mark, in all round 
performance, for the other manufacturers 
to shoot at. 

But now a great change has taken place 
in both the policy of the Navy and the 
Chance Vought Corporation for, despite 
all the traditions of many years’ stand 
ing, we behold the latest production 


a Vought low-wing monoplane, the 
XSBZU-1 that is a radical departure in 
every line from previous practice. This 
first low-wing Vought is in the experi- 
mental stages and little has been said in 
regard to its performance or even ex- 
istence, 

It is a scout bomber intended for air- 
craft carrier service and the first planes 
was test flown from the factory in Hart- 
ford, Conn., to Anacostia, D. C., by Ed- 
mund T. Allen, test pilot for Vought. It 

(Cont.nued on page 62) 





The Japanese Type 





"Tubame VI" Biplane 








OKYO KOKU KAISHA (The 

Tokyo Aviation Co. Ltd.), 10 
Shinjuku-mati, Kamata-ku, Tokyo, was 
founder by Tamotu Aiba in 1914, and 
a considerable amount of experimental 
and constructional work has been car- 
ried out with the connection of Tokyo 
Koku Yusosha and Nippon Aviation 
School. 

The company is also managing air- 
transport of mails and passengers be- 
tween Tokyo-simoda-Simizu. by the 
government subsidy, air-taxis every- 
where in Japan and fish-searching flight 
on the Pacific Ocean. 

And now, the company has completed 
six airplanes of different types at the 
Kamata works, and one of those is 


en 


Aiba type “Tubame” constructed with 
the order of the Imperial Aero-society 
of Japan. 

THE AIBA TYPE “TUBAME’ VI 

This is a four seat cabin biplane 
having staggered wings with equal 
span. Fuel-tank in center-section. The 
struts are made of steel tube with a 
wing structure of wood with fabric 
covering. 

A wooden box structure fuselage with 
internal longerons and struts is provid- 
ed with a fabric covering. 

The pilot’s seat is in the front top 
position of the fuselage, and three pas- 
senger seats in cabin. One 150 H.P. 
“Jumpu’ radial air-cooled engine on 
detachable steel-tube mountings 





This is the Alba Type “Tubame VI", a recent reproduction of the Japanese manufacturers, 
Tokyo Koku Kaisha. 


. . 
New Aviation Books | 
Reviewed by the library staff of 
POPULAR AVIATION. 








ELEMENTS OF PRACTICAL AERODYNAMICS by 
Bradley Jones, John Wiley & Sons, Inc. 
440 Fourth Ave., New York City. 1936, 364 
pages and 16 pages Nomenclature. Price, 
$3.75. 

This textbook is a simple exposition ot 
the fundamentals of aerodynamics for be- 
ginning students. The book includes inter- 
pretations of up-to-date design formule 
a large selection of practical problems and 
a thorough treatment of induced drag in 
monoplanes and biplanes. A short chapter 
on aerostatics is included to acquaint stu 
dents with the elements of the sister sub- 
ject. 

The numerous headings and subheadings 
of chapters as well as answers to questions 
make this a valuable book for classrooms 
as well as self-taught students. 

x * * 

ROCKETS THROUGH SPACE by P. E. Cleator, 
Simon & Schuster, 386 Fourth Ave., New 
York City. 1936, 209 pages, 23 illustra- 
tions, 21 figures. Price $2.50 

This book deals with what has been 
done and what is being done to get man 
to other planets. It is sober and completely 
scientific, although written for the inter- 
ested layman. The author points out that 
it is actually possible to make a trip to 
the Moon today. However, it is impractical 
because. . Well, just read the author’s 
description of method by which the vari- 
ous drawbacks and dangers will be over- 
come. To read this book in 1936 is equiv- 
alent to reading a book on the potentiali 
ties of airplane travel just before the 
Wrights startled the world with their 
flight. ** 


WHAT PLANE IS THAT? by C. A. Wey- 
mouth, Jr. Frederick A. Stokes Company, 
New York. 1936, 51 illustrations. Price, 
$1.00 

This book contains full page pen draw- 
ings of modern planes and the vital statis- 
tics of design and performance are pre- 
sented for airminded boys and girls who 
want at their fingertips a brief picture of 
aviation today. 

» * 

IS THERE MONEY IN WELDING? by F. | 
Spangler, Mayer & Miller Company, Dept 
P.A., 525 S. Dearborn St., Chicago, III 
1936, 24 pages. Price, $1.00. 

This little booklet presents the essential 
factual information from which the reader 
can answer the question for himself. It 
gives information on training required, 
costs and profits in the job welding busi- 
ness, for garage men, service station men, 
machinists, mechanics, mechanical students 
and others who might be contemplating en 
tering this field. Uses of welding equip- 
ment for other purposes than welding ar« 
indicated as showing possible means for 
obtaining business in other lines than weld 
ing, thus adding to income 

x * * 

GLIDING AND SOARING by Percival and 
Mat White, Whittlesey House, McGraw- 
Hill Book Company, Inc., 370 Sevent! 
Ave.. New York City. 1931, 227 pages 
illustrated with diagrams and photographs 
Price, $2.50. 
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_...Clear and Unlimited” 


Our versatile commentator, in his highly interesting and entertaining manner, makes pertinent remarks concerning doers 


An Open Letter To 


olonel James Monroe Johnson, 
Assistant Secretary of Commerce. 
Washington, D. of C. 

Year Mr. Secretary: 

It has been my firm intent, since our 
pleasant but all too brief meeting, a 
month or so back, to write and tell you 
f my high personal esteem. Also, I’ve 
wanted to voice my deep appreciation 
of the many tangled problems imme- 
diately facing you. But, what with a 
burst of feverish labor in my publisher's 
vineyard, there has been no opportunity 
or such self-indulgence as letter writing 
it's maybe just as well that 
[ didn’t clutter up your desk with such 
pifle as admiring fan mail. For, in my 
recent comings and goings I stumbled 
across something which your office would 
like to know about—and correct. It is a 
far more to your liking 
than all the mealy-mouthed words mor- 
tal man can utter. 

Mr. Secretary, it is about our maps— 
the strip maps and sectional airway 
naps—which the boys use today in fly- 
ing cross-country. Did it ever occur to 
you, sir, that these excellent Geodetic 
survey charts were prepared by men on 
the ground looking up. It is a case of 
4 governmental agency moving into an 
activity that is literally over its head. 
However, before going further let's 
project a hypothetical case so that the 
seriousness of the existing condition 
may be fully understood. As far as I 
am concerned it is strictly hypothetical: 


Besides, 


job, I am sure, 


Supposing, say, we put a pilot up on 
the airway leading into Pittsburgh. He’s 
some thirty miles out, near Uniontown, 
Pa., flying beneath a 2,500 ft. ceiling 
He has had some trouble with the Pitts- 
burgh beam and is doing contact flying 
with a regular Department of Commerce 
He’s on his course, all right, 
right there in mountainous country, 
with the light bad, visibility limited and 
conditions otherwise sort of bad. In 
his ship is live cargo, people who have 
paid to arrive in Pittsburgh safely. 


strip-map 


Such is our picture. One, you'll grant, 
not calculated to make one’s thoughts 
turn to little bunny rabbits playing in 
the sun beside a babbling brook. Well, 
is he barges along, hoping prayerfully 
for the best, he takes a look at the map 
o check on what lies ahead. Hmmm, 
good enough! The hill-tops, according 
to the contour gradients are all at 2,000 
feet. That's the highest altitude shown on 
the map! 


t 


With his mind set at ease on this im- 
portant point, (Oh, blessed false secur- 
ity!), he holds calmly to his course mut- 


tering, perhaps, “Now, if she'll only stay 


and doings in aviation. 


by SWANEE TAYLOR 


Swanee Taylor, radio commentator and con- 
ductor of “... Clear and Unlimited”. Commez 
vous, old-timer. 


put up there where she is I can make 
it in to Pittsburgh okey-dokey and with 
five hundred feet to spare.” 

But what he doesn't know, Mr. Secre- 
tary, is the meaning of that pretty lit- 
tle patch of robins-egg blue encircled in 
the tiny 2,000 feet gradient ring, lying 
directly ahead. The manner in which 
his map is folded precludes his check- 
ing on just what in hell a splotch of 
robins-egg blue means on an air map. 
If he had time to check, or a way to do 
it in the dim light, he would circle the 
2,890 feet peak sticking wickedly up into 
the soup and save the lives of those who 
hadn't done a thing to deserve to die 

Yet on and on he slithers in his ter 
rible lamentable ignorance, right at the 
bottom of the drippy overcast, his mind 
comparatively serene in the belief that 
all is well with the world below. Pretty 
soon, as he draws near to Mount Calam- 
ity, he notices that the ground and sky 
begin to get closer together. But this 
doesn't worry him particularly. “Prob- 
ably just a big cloud full of rain sagging 
down through the ceiling,” he muses, 
and with his traitorous map poised on 
his knee he slips swiftly into the ghastly, 
vaporous cloud which in another in- 
stant will be his shroud. 

Later, at the funeral, Aviation’s sad- 
dest requiem will be chimed: “It didn't 
have to happen!” 

How, you ask, can this type of acci- 
dent be forever prevented? And even 
as you ask it certain satellitic murmurs 





about time and costs involved rise in 
high pitched counterpoint to your earn- 
est question. But, Colonel Johnson, 
very little time and practically no money 
need be spent to take immediate reme- 
dial steps. Also, I feel quite positive 
that the Geodetic Survey will respond 
wholeheartedly to the suggestion. Those 
boys are like that. 

None of the existing maps need be 
destroyed, while the plates can be 
touched up by hand to take care of fu 
ture printings. In the first instance 
charts now in stock—all that need be 
done is to rubber-stamp the maximum 
altitude in the center of each circular 
gradient. Just a few rubber stamps, and 
a mite of hand engraving will show the 
airman what he wants to 
all else. 


know above 


If you put this idea into effect, Mr 
Secretary, you will render an extremely 
valuable service to the cause of Flight 
One that will fill a crying need, long 
standing. I’m sure the boys and girls 
will be so appreciative that they'll for 
get about the “fool-proof” $700 air- 
planes, as well as all the silly, selfish 
backbiting that has gone on down there 
in certain sections of the Bureau 
Honestly, it would do more to restore 
confidence in your department than any- 
thing that could happen other than hav 
ing the dogs called-off courteous, con- 
siderate, capable Carroll Cone. Which, 
of course, is a little too much to be 
hoped for. 

Sometime soon I'll write again, Mr 
Secretary, with suggestions about map- 
ping the airways from the air. There 
are a number of excellent photographic 
pilots available right now, and _ they 
might very well be used to make stereo- 
scopic air maps 
anon. 


More, however, of this 


I've been, 1 find, a bit long winded 
So thanking you for whatever you care 
to do about putting all the mountain 
tops on the map, I beg to remain, with 
great respect and warm personal admira 
tion, 

Your Obedient Servant 


* * + 


One for the Book 


On July 2nd, last there came to pass 
an aerial double coincidence that merits 
Believe-It-Or-Not Ripley attention. On 
the morning of that day a _ beautiful 
white Vega left the ground at Akron, flew 
1150 miles due west to complete its 
millionth mile in the air, Strange-as-it- 
seems,—over Akron! 

Ray Brown, General Tire & Rubber 
Co's big asset, left Akron, Ohio, bound 
for the Denver Mile-high Air Meet 
And, it makes you shiver a little, Miss 
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Streamline tinished mile No. 1,000,000 right 
smack-dab over Akron, Colorado 
* * . 


Aviation's Last Frontier 

Speaking of the Mile-high Air meet 
your devoted correspondent had the un 
adulterated joy of participating in what 
probably was the last bit of aeronautical 
pioneering to be done in this country 
A handful of doughty old time racing 
pilots and air meet performers, all 
slightly greater of girth, gathered 
demonstrate to a community the rare 
potentialities of l 


+ 


airplanes, (and _ bal 
loons). More important, we were there 
to test that community’s enthusiasn 
for aircraft and travel 

It was a happy echo of former days 
to see Walter Beech, Lee Miles, Al 
Williams, Roscoe Turner, Paul Mantz 
and “Doc” Kinkaid, to mention a few 
assembled on the Denver airport wit! 
the light of Youth reborn in their eyes 
Say what you will, it was this band 
early air showmen, and their gloriou 
dead brethren, who really pointed the 
world to the sky. Not only did the 
world have to be shown, but the public’s 
appetite for flying had to be proved and 
re-proved again Industry 
would take steps 

However, it was great fun showing 
the world. And I thank my God for 
having been privileged to participate 
even as a tiny cog, in the great work 

As for Denver; it’s a great city, wide 
awake and more than ready for us. It 
is a community full of hearty Western 
warmth, nestling beneath blue-blue skies 
on the footstool of the Rockies, where 
a stranger never wants for heartines 


before our 


* * * 

If I Were an Airplane Pilot 
(No more apologies, Winchell) 
I’d be passenger concious and mingle 
with them some. (The boys out West 
do it with a very happy effect on pas 

senger morale). 

I’d realize that aeronautical lore is 
rapidly entering the public domain; that 
more and more passengers are learning 
to know what it’s all about. And I'd 
fly for them. (The brass hats would 
like the idea, too). 

All landings, under normal conditions, 
would be glide-landings. (It’s a great 
way to keep in practice flying. Besides 
trees, wires and houses don’t pop up 
like when you ride in on the caboose.) 

Under no circumstances would I drag 
in low over a city. (About as dirty a 
trick I could play on the cash cus 
tomers and my company.) 

I'd never act the heel to my co-pilot 
I’d try to keep in mind that there was 
a time when I wasn't a big, gallant bird 
man all covered with pretty feathers 

Above all, I’d be an honest workman 
sincere in my every effort to give my 
best to the stockholders all the time 
When my views clashed with those of 
the boss I'd be soldier enough to obey 
him, remembering that he’s paid more 
than I am mostly to give me orders 
Above all, I wouldn't be a flying sore 
head. 


END 





The "Resolute" on Long Tour 
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The blimp “Resolute”, well known to dwellers in the large cities, is now on a new cruise. 


7 HE Greek myth of the Pegasus, or 

flying horse, is no longer a myth, 
but a reality—thanks to modern advertis 
ing methods. For the first time in its 
colorful history, the symbolic Flying 
Red Horse of Socony-Vacuum has 
broken its earthly bonds and is actually 
“flying.” 

Capitalizing on a nation-wide renewal 
of interest in the possibilities of lighter 
than-air transportation, following the 
recent record breaking flight of the 
German dirigible “Hindenburg”, the 
Socony-Vacuum Oil Company is spon- 
soring a tour by the Goodyear blimp 
“Resolute” through New York and New 
England in connection with the intro 
duction into that territory of its new 
Mobilgas brand of gasoline. 

The 140 foot “blimp” has been spe 


cially decorated for its new tour. On 
each side of the craft's silvery hull a 
huge figure of the flying red horse em 
blem has been painted in red so that it 
will be visible for many miles. Beneath 
the horse, on each side, the name “Mo 
bilgas” has been outlined in letters coy 
ering a space 60 feet long and 10 feet 
high. 

The “Resolute” is visiting New York 
and New England accompanied by a 
ground crew which moves by bus with 
a portable mooring mast to which the 
ship “moors” when not in flight. Both 
the airship and ground crew bus are 
equipped with two-way radio permitting 
of inter-communication as well as con 
stant contact with the department ot 
commerce weather bureau and the ship's 
home base in Akron, Ohio 





A New Type Flap 
by CHARLES J. BAUER 





I ACE SKIRTS are being worn this year 
— by army airplanes in the form of per- 
forated wing flaps installed on Northrop 
attack monoplanes being delivered to the 
air corps by the Northrop Aircraft Corp., 
Inglewood, Cal. 

The flaps are said by engineers to be 
similar in action to the uneven, yielding 
feather fringe of the trailing edge of a 
bird’s wing, and permit the air to spill from 
beneath the wing in broken currents 


Solid landing flaps now in general use to 
reduce landing speeds create wind turbu- 
lence tending to cause the plane’s tail to 
shimmy. The perforated flaps eliminate 
the shimmy but afford approximately the 
same drag. In flight, the split flaps fit 
snugly under the trailing edge of the wings. 
As the pilot glides in for a landing, he 
causes the flaps to droop nearly vertically, 
permitting a lower landing. 


It should also be noted that the ef- 
fect of the perforations is to give a 
graduated reaction due to the varying 
slippage with changes in the angle. The 
coefficient of air discharge through a 
hole varies with the angle of the plate, 
and effect that aids the action 





This shows the perforated flaps on the Nor 
throp in the “down” position. Note the large 
diameter and close spacing of the 
perforations. 





Front view of the Northrop, showing the 
flaps “doewn”. 
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Back to the Zanonia Leaf 


From Nature's perfect glider, the zanonia leaf, designers and inventors have learned much about automatic stability 
and gliding efficiency. The author recounts, herein, the many attempts that have been made toward the design of a 
zanonia wing arrangement, better known to moderns as “tailless planes.” 





The original Penaud flying model of 1873 had 
a high aspect ratio in imitation of bird struc- 
ures. 


ID you ever watch a_ butterfly 

and think “how simple is this 

problem of flight?” 
Here is a simple single surface, with- 
it complicated warping devices, with- 
vertical fins, without any 
neans of control other than a change ol 
dihedral. And yet, where have we a bet- 
ter natural glider? This is proved by the 
ruel method of killing the beautiful thing 
We find that, it glides astoundingly well. 
life and the ability to correct 


ut clums) 


even aliter 
its flight has left it. 

Of course, this design is not directly 
ipplicable to human flight because of 
the weight that a man-made airplane 
must carry, a weight infinitely greater 
than that of a butterfly’s tiny body. 

3ut there is another of Mother 
Nature’s little gliders that more nearly 
approaches man’s requirements. This is 
the South American zanonia leaf, which 
is not really a leaf but a winged seed. 
This little airplane, with its weight con- 
entrated well forward, and its neatly 
swept back wings and upturned tips, 
has been known to glide considerable 
distances from its perch on the mother 
tree. 

Between the two examples you have 
efficient flying machines, and machines 
that have the additional advantage of 
being beautifully simple and of having 
everything necessary included in a single 
surface 





The picturesque birdlike Weiss glider in 
flight, that reached its ceiling. 


by LEWIS OWEN 


But the “Flying Wing” idea goes even 
farther back than our knowledge of the 
zanonia leaf. The first authenticated at 
tempts at flight were made long before 
America’s discovery. These were by 
means of loose robes connecting the 
arms and legs of the intrepid “aviators”. 
Later someone, more ingenious than the 
rest, stiffened his robe with wands and 
the first Flying Wing, however unsuc 
cessful, was born. 

From there we next hear of the Fly 
ing Wing in 1871. Penaud, who has 
been much neglected by historians, built 
for his first model a Flying Wing. Later 
a stabilizer was added behind the wing, 
and then it loses interest for us. How- 
ever, he returned to the Flying Wing 
with a perfect design. This was in 1875 
and although the ship, which boasted 
twin propellers. was never built, it is 


by 
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But it was not long (1875) until Penaud had 


broken down with the zanonia leaf or “‘flying- 
wing” idea as pictured here. 


none the less remarkable in that it had 
features such as the swept back leading 
edge and an elevator at the rear, that 
are incorporated in the latest jobs. 

The Flying Wing next appears in the 
experiments of the French farmer and 
poet Louis Pierre Mouillard. In 1881, 
having studied birds and bird flight for 
thirty years, he published his findings in 
a book “L’Empire de I’Air”. This was 
a truly remarkable piece of literature in 
which he set forth strikingly accurate 
conclusions which he had formulated re 
garding the relation of weight and wing 
spread, resistance and velocity, and the 
functions of tail and quill feathers. He 
was fascinated by the effortless flight 
of the vulture, whose graceful soaring 
he had long studied in Egypt and 
Algeria. 

The vulture has a very broad wing 
and only a rudimentary tail. Patterning 
it somewhat along these lines, he con- 
structed a rather crude tailless mono- 
plane, employing curved agave sticks, 
screwed to boards and covered with 
muslin. Unfortunately, Mouillard was 
not enough of a mechanic to devise ade 
quate control. His wings were hinged 
and were tipped by rods moved by the 
feet. This changed their relative angle 
after the fashion of the butterfly. He 
harnessed himself in the middle of the 
hinge and was towed behind a cart 





Lanchester’s mica plate glider with lead 
weights along the entering edge. 


The best that could be managed wa- 
a series of hopping glides, in one oi 
which the wind tipped him. Alarmed 
he allowed the wings to fold like those 
of a butterfly at rest, with the result. 
according to the old records, that he 
was “unpleasantly pinched”. He aban 
doned further attempts, realizing that he 
knew too little of mechanics to really 
achieve flight. 

It is too bad that Louis Pierre Mouil- 
lard was not of a more inventive turn 
of mind. As it was, he was not so much 
of a scientific student of aerodynamics, 
as an aviation missionary. The enthusi 
asm of his book was one of the inspir 
ing causes of later and more successful 
experiments. Wilbur Wright described 
him as “a prophet crying out in the 
wilderness, exhorting the world to re 
pent of its unbelief in the possibility 
of human flight”. 

In the 1890's, R. Kress began experi- 
menting with flying models and finally 
evolved a Flying Wing. This model had 
two propellers turned by rubber bands 
These propellers had cork hubs and were 
made of rattan and silk as was the single 
wing. On a slide, slung below the wing, 
was a weight in the form of a human 





TOP. The extended wings of the vulture. 

(B) The glider or sailplane “Charlotte ‘D’”"’, 

built in 1923. (C) Is the high aspect glider 

or sallplane the “Unu”, 1929. And last, at (D) 
is the “Weltensoglev”, 1921. 
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figure, which was moved until the proper 
balance was obtained. 

Around this time, a Mr. Lanchester had 
published a simple design consisting of a 
single plane of mica, nine inches by one 
and one-half inches, along leading 
edge strips of lead foil were fastened 
From this “Wing” he 
cessful glides. 

This brings us to the 
the time when man was to graduate 
models and take to the air himself, not 
merely to coast down the side of a 
but to rise into the skies above And the 
Flying Wing idea still carried on, right 
through the transition models to 
full sized machines, from dreams to actu 
alities. 

During the latter part of the 19th ¢ 
tury, José Weiss of England, began ex 
perimenting with model gliders. In 
ensuing years he built over two hun 
of these, ranging in size from that of a 
crow to full size, man-carrying machines 
All of these were tailless, 
headless birds. They 
of bamboo, braced by piano 
covered with muslin on which paper was 
pasted and the whole thing varnished 

The single supporting surfaces of his 
machines had a double rve airfoil. It 
swept back from the center of the tips 
where they joined the flexible, serrated 
trailing edge. This 
planes automatically 
windy weather. The ballast used in his 
models consisted of a roll of lead fixed 
between two rubber 

Quite a lot of ballast 
generally being necessary to add lead 
the amount of two-thirds of the total 
weight to make the models behave c 
rectly. Thus, to one twelve 
weighing twelve sixteen poun 
of lead were added to make it fly 

Finally, in 1909, hav ing determined the 
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correct airfoil by his experiments, M1 
Weiss built a man-carrying machine 
This was a cantilever monoplane of his 
usual type, of bamboo covered with 
nished calico. The wings were bolted 
to the tailless body which held the pil 





The only control was a slight warping 
the wings. 





And this ts the idea of Kress showing the 
little leaden figure 


In this machine many successful flights 
were made. It flew with perfect stability 
and actually soared when flown in a wind. 
The flights were performed by Gordon 
England and Gerald Leake, neither of 
whom had had any previous experience 
in the air. This was significant in a day 
when flight was maintained only by the 
pilot’s skill and continual alertness. 

Having had such unqualified Success 
with his gliders, Weiss turned his efforts 
to producing a powered machine. This 
was approximately the size of his previ 
tus monoplane and had many ingenious 
features, designed to make the plane 
fool-proof. One of the most interesting 
of these was the landing gear. This con- 
sisted of three wheels, two fore and one 
aft. If the pilot attempted to take off 
cross-wind, the machine would auto- 
matically turn so as to head into the 
wind. This was accomplished in the fol- 
lowing manner. The wind, blowing from 
the side, lifted the windward wing, tilt- 
ing the machine. The spring on which 
the wheel on that was mounted, 
pressed down, moving the wheel slightly 
back. The wheel on the leeward side, 
moved forward a corresponding amount, 
with the result that when the plane moved 
he headed into the wind, whereupon the 
wheels regained their proper alignment. 

Che plane flew well, even when piloted 
by inexperienced persons, but it had a 
tendency to soar and head into the wind. 
Pilots of the day preferred to depend on 
their own skill in managing the tricky, 
unsafe planes of that period, to flying a 
re or less at the mercy 
safe that 


side 


up that was mo 
of the winds, no matter how 
plane might be. 

In an attempt, therefore, to popularize 
his machine, Wefss lengthened his fusel- 
ge and added tail while re- 
taining the shape of his wing. The result 


surfaces, 


as an unhappy combination that holds 
little interest for us, for Mr. Weiss or 
for the rest of the world. 
While Weiss was 
England, Igo Etrich 
much the same lines 
had become interested = in 
through the chance purchase of the very 


experimenting in 
was working along 
n Germany. Etrich 
aviation 





glider on which Otto Lilienthal met his 
death. He was, however, fascinated by 
the performance of the zanonia leaf, 


with the result that his models were pat- 
terned after this natural glider. 

Etrich’s method of launching showed 
the soaring ability of his gliders. With 
1 cord attached his models were flown 
is kites. When sufficient altitude had 
yeen reached, the cord would be released, 
ind the model would glide for long dis- 
tances with perfect stability. 

In 1905, Wells, who was an assistant 

Etrich, was much impressed by the 
verformance of some of the Weiss mod- 
ls at the First Aviation Show of the 
Nero Club de France. Upon his return, 
he induced Etrich to build a man-car- 
rying machine resembling his last but 
following the principles of the Weiss ma- 
chines. This craft, finished in 1906, had 
1 forty-foot span, and carried one hun- 
lred and fifty pounds of ballast. exclu- 
ive of the pilot 


(Continued on page 6A) 





Norway's Aviation Queen 
by HELEN WATERHOUSE 











Miss Jakobsson attired in her “patriotic” 
American flag dress. 


HIS introduces Miss Gidsken Jakob- 

son of Norway, who came 4700 miles 
to America for the purpose of 
buying a plane in Akron, Ohio. 

Blond, strongly built, with eyes as 
blue as the waters of her native land, 
she is the first girl ever to fly a plane 
in the Land of the Midnight Sun. The 
plane which she purchased was a Loen 
ing amphibian owned by Jack and Perry 
Spencer of Akron once the property of 
a regular commercial air line flying 
across Lake Michigan. 


solely 


Miss Jakobson learned of it through 
an advertisement and has been corre- 
sponding for time with the 
Spencer brothers about it 

“The daughter of one of 
leading industrialists, who owns 
lumber interests and the largest herring 
fisheries in the country, the 29-year-old 
girl, who can speak very little English 


some 


Norway's 
mines, 


described her flying career in Scandi- 
navia. 
“IT have been flying lately over the 


iy home town, carry- 


city of Bergen, 1 
ing passengers for what is the equivalent 
of $2.50 each,” she said. “The planes 
[ used were Junkers, and not as suit- 
able for the purpose I want as this am- 
phibian. 

She revealed that while flying at 
17,000 feet with 6 passengers in Norway 
recently her propeller broke and the 
motor dropped from her ship. She was 
obliged to whipstall down to the ground 
and the passengers escaped without a 
single scratch. 

“But now I would like a plane which 
in land both in our fjords and on the 
yround,” she said with her engaging 

(Continued on page 68) 
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Sensational English Lightplane 


An original type of lightplane, with an even more original and unusual name, the "Tipsy S", will greatly interest all Ameri- 
can lightplane fans. It has an unusually neat appearance and, to all accounts, fine performance. 


NE of the most amazing light 


plane jobs to be found anywhere 


is an English craft with the 
ymazing misnomer of “Tipsy S” 

This plane, a low-wing single seater, 
is manufactured by Tipsy Light Air 
raft and is sold under license in Eng- 
land from Avions Fairey S/A. It is 


he design f E. O Tips of the Fairey 


The Tipsy’s beautiful lines combine a 
racy appearance with the necessary 
stability and stamina of a lightplane. In- 
ternally braced wings, honest-to-good- 
wing fillets that remind one of 
10se on a Douglas transport, smooth 
fuselage with well-rounded cowl up 
front, and spinner-type propeller hub all 


ontribute to its clean, smart appear- 
ance 

Only the fact that the plane is pow 
ered by a 25% horsepower two-cylinder 


opposed engine denotes the Tipsy as 

being in the lightplane class. From its 
ppearance alone we might easily take 
to be a small racing job. 

ts being the lowest-priced 

ightplane made in England and that it 

s extremely low-powered, the Tipsy 


In view ot 





lazing performance. In 
te of its hiel top speed of 98 m p h 


the plane has the very low landing 
eed of 37 m.p.h. and pulls up in a 
ow wards 
\t the Weiwit-Hasselt Meeting in 
June, 1935, the Tipsy achieved the fol 
lowing results at the “Landing Trials”: 
gliding in normally over a_ rope 


stretched at a height of 6 ft. 6 ins. from 
the ground, the machine came to a com- 
plete stop at a distance of 90 yards 
from the rope, the wind being nil and 

brakes being used. This performance 
vas official 


by BERT D. LYNN 





A three-quarter view of the “Tipsy S” shows unusually appealing lines. It is a thoroughly 
finished job that should bring our American Fans to their feet. 


As regards maneuverability, the Tipsy 
leaves nothing to be desired, as has 
been attested by numerous enthusi- 
astic owners. It responds easily and 
readily to the slightest movement of the 
controls. Despite its low power the 
machine carries out all normal aero- 
batics Although during tests various 
pilots have tried to get into a spin, the 
do so. 


plane consistently refused t 

Thanks to good aerodynamical design, 
ly high cruising 
speed for a very low figure of consump 
tion. At the Keiwit-Hasselt Meeting, 
the “Consumption Event” was won with 
the Tipsy monoplane with 5.05 litres, a 
little over a gallon, for an average speed 
of better than 63 miles for one clocked 
hour. 

The wing is of wooden construction, 
comprising main and auxiliary spars 
with cross-members arranged between 
in pyramid formation. The covering is 


the Tipsy has a relative 








And here we have the “Tipsy 8S" in fight over a charming countryside 


fabric with plywood leading edge. The 
fuselage is of wooden construction and 
plywood covered. The cockpit is ar- 
ranged to take touring equipment and 
parachute. Space is provided for maps 
and baggage. 

The tail plane and fin are of wood 
and plywood covered. Rudder and ele 
vator are also of wood, but fabric cov- 
ered. The tail plane is braced by steel 
tubes. The under-carriage consists of 
two shock-absorber legs anchored to the 
main spars. Wheels are medium pres 
sure and are faired. The wheel track is 
6 ft. 6 ins. 

The engine is a 750 cc. Douglas 
“Sprite” with direct drive. The engine 
mounting is a steel tube construction. 
The fireproof bulkhead, tanks and cowl- 
ing are made of light alloy. The instru- 
ments include: Compass, Rev. Counter, 
Altimeter, Cross Level, and Petrol 
Gauge. 

This is a marked departure in a coun- 
try where the biplane has held full sway 
almost up to the present writing. Just 
whether the entry into the low-wing field 
is altogether advisable, only time can tell 

SPECIFICATIONS 
“Tipsy S” 

750 cc. Douglas “Sprite” Engine. 
Top Speed...... 95-100 m.p.h. 
Landing Speed 37 m.p.h. 
Cruising Speed 70 m.p.h 
Climb to 1000 feet. .2 minutes 25 seconds 
OT rere 15,000 feet 
See cae 400 miles 
Endurance ... ees 5.7 hrs 
Takeoff ..... 70 yards 
Landing Run 
Total Weight 550 Ibs. 
Empty Weight 286 Ibs 
obi dawsh ee ekee 102 sq. ft. 
RR 6e.6 nein 4 ft. 9 ins. 
oe Perrree 18 ft. 8% ins 
Wing Spread 24 ft. 7 ins 


30 yards 
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New Rearwin Light Seaplane Has Edo Floats 
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Here is the Rearwin seaplane, taking off with her new Edo float equipment. 


HE Rearwin Sportster, powered with 

a Leblond 85 h.p. engine was formally 
licensed as a seaplane by the Department 
of Commerce The ship, a 
Sportster with interchangeable float and 
wheel landing gear fittings, was installed 
on Edo model 1525 floats equipped with 
water rudders. 

The ship proved itself to be a first class 
piece of water flying equipment and 
should meet a very real demand for a good 
performing seaplane in this price class. A 
number of these ships have already beer 
delivered on floats. 


Stal dard 


and equipment. The licensed gross weight 
is 1615 lbs., which, with a standard weight 
empty of 1052 Ibs., leaves a useful load of 
563 Ibs 

Performance with this load was most 
satisfactory. Full load, glassy water 
take-offs were accomplished in the order 
of 30 seconds. The seaplane speed was 
not appreciably changed from that of the 
landplanes 

The Rearwin company has announced 
that future Sportsters, whether sold for 
land or water use, will be equipped with 
the seaplane fittings, thus making them 














The seaplane is licensed for pilot and eligible for a seaplane license when 
passenger, together with 24 gallons of gas equipped with standard Edo 1525 float 
and an allowance of 64 pounds for baggage gear. 

A Gas Tank for The Seversky Amphibian 
airplane gas tank that can be panel attaches to the stub wing with 


AN 

4% punctured in many places and re- 
paired within a few hours, while still 
in the plane, is a feature of the all-metal 
Seversky Amphibian which holds the 
world’s speed record of 230 miles ar 
hour. 

Instead of building a separate tank 
and installing it between the spars of 
a wing, Alexander P. de Seversky, 
now building special advanced training 
planes for the Air Corps, has made the 
tank a part of the wing, with the skin 
of the wing as the sides of the tank. 

In military use, such a gas tank could 
be riddled with bullets and repaired 
from the outside without keeping the 
plane out of the air for more than a 
few hours 

The special monocoque construction 
of the Seversky wing, consisting of a 
system of multiple “boxes,” makes pos 
sible this tank construction. The seams 
of the particular box which is to be the 
tank are liquid-tight, and the end walls 
and baffle plates of the tank contribute 
to the strength of the wing. Vibration, 
which accounts for so many gas tank 
leaks in the average plane, has no effect 
upon this tank. 

The Seversky wing, 
military usefulness in 
disabled by machine-gun fire 
are ten points of attachment of the wing 
to the fuselage, and each outer wing 


designed with its 
mind, cannot be 


s| here 


73 bolts. There is no single member, 
such as an individual spar, which would 
weaken the wing seriously if it should 
be cut in two by bullets. 

The same design is used in the three- 
place sport amphibian, the six-place am 
phibian and landplane model, and the 
ten-place transport 





Here is the wing and tank structure of the 
Seversky. 


Planes Locate Lost Mother 
and Child 
by RETTA E. EWERS 








LISTERED by the sun of Death 

Valley, footsore and with hopes 
gone, Mrs. John Brackert and daughter 
were rescued by planes from March 
Field. 

This is not the first time planes have 
played a part in the saving of life, but 
it is likely this is the most dramatic 
rescue they have accomplished. 

Mrs. Brackert, with Agnes, 12 year 
old girl, another daughter 22, and her 
husband, started out in their automobik 
from Red Mountain bound for Brack 
ert’s mining claim 60 miles away. 

When 40 miles from home in the mid 
dle of the desert a cloudburst drenched 
them. Recognizing the necessity of at 
once seeking higher ground Mr. Brack 
ert drove the car off the road and on 
higher ground. Flood water whirled 
dangerously in the sink below. While 
climbing the hillside an axle on the car 
broke. 

Marooned and stranded, Mr. Brackert 
and the oldest girl started out to walk 
back to Red Mountain, leaving the 
mother and youngest girl at the car. It 
took them 48 hours to reach their des 
tination. 


Though thirsty and exhausted, the 
rushed back by auto to rescue the 
mother and daughter. Life in the desert 
in midsummer without shade or water 
is short-lived. The extreme dryness of 
the atmosphere absorbs every vestige o! 
moisture in the human body in record 
breaking time. 

It was Friday when the accident oc 
curred. Monday morning the rescuers 
reached the auto only to find it deserted 
A note pinned to the steering wheel 
told the story 

It read: “It's 
We can’t wait any longer. 
foot for Granite Wells.” 


five o'clock, Sunday 
Starting on 


Realizing the improbability of their 
ever reaching the place Brackert at once 
organized a posse of horsemen and ar 
automobile to search for them. All day 
they roamed and skirted the trackless 
waste without success. Time was pre- 
cious. Brackert sent word to March 
Field for planes to help in the search 
Six planes were at once despatched by 
Brig. Gen H. H. Arnold. 
flying half a mile apart, 
crossed and recrossed the desert area. 
finally spotting the lost. They circled 
over the spot until automobiles reached 
the pair. 

Mrs. Brackert relates her harrowing 
experience as follows: “Mr. Brackert 
and Ernestine started out to walk back 
to town. Ernestine is strong, and be 
sides, the storm had moistened the des 
made the air a bit cooler, so 
should reach Red 

Agnes and I were 


Six planes, 


ert and 
we figured 
Mountain in a day 
to wait at the car. 

(Concluded on page 67) 
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aval Aviation Cadets Graduate 


Most interesting to those of our readers who have flying aspirations is this account of the primary flight training under 
the new Expansion Program of the United States Navy. 


HIS month marks the completion 
of the first year of primary train- 


ing, at Pensacola, under the new 
expansion program of the Navy. Shortly 
fter this issue of America’s most popu- 
ar aviation magazine reaches your hands 


the first group of graduates, thirty-five 
| | receive their Naval Avia 





' : 

evets and shove-off from the alma 

1] skies of the Pensacola Air Sta- 

» join the Fleet. Thereafter, at reg- 

onthly intervals, other groups of 

I 1 new birdlings will pack their sea- 
b ind go down to the sea in ships 

eriods approximately three years 

\ll in all, some 325 men during the 


fiscal vear 1936-37 will take their places 
he squadrons of the Fleet. There they 
serve side by side with Naval Avia 
regular standing 
according to rank and 








tors of the service, 
watch for watch 
otherwise conducting themselves as rope- 
vyarn-spitting This be- 
Department deems, and 

te sagely too, that the graduate Ca- 
dets can best receive the advanced train- 
to qualify them as profi- 
nt naval flyers while serving with sea- 
ng battle 


hewing, salts. 


ise the Navy 


necessary 


squadrons 
lhe new departure in building up an 
dequate aviation reserve in the United 
States Navy went into effect with the be 
ning of the past fiscal year, July 1, 
started a 
which explains why each 


35 separate 


classes were 
nth apart 
ip graduation is spread out over a 
ears time 


ike the naval services of all other 


rst class sea-powers, our own Navy 
is long been cognizant of the extreme 
lue—vital need—of a strong civilian 
serve. A navy's function is primarily 


the first line an enemy 
And, in this connection it 


“apatite 
4 5 7 





by SWANEE TAYLOR 





a ve 


Official Photo U. S. Navy 


Aviation engine instruction ts another interesting branch of the course in which the cadets 
e great interest. 


is interesting to note that never in civil- 
ization’s history has a nation been con- 
quered solely by naval operations. 
What's to come of aerial invasion re- 
mains to be seen. We do know, how- 
ever, that it wasn’t particularly a signal 
triumph of bird-over-man in Ethiopia. 
At any rate, it is comforting to know 
that our American High Command is 
leaving no stone unturned in preparing 
for any and every contingency. The pres 
ent work of further bolstering our First 
planned and 
launched quietly by the War Planning 
Board, sometimes called by woefully ig 


Line of Defense was 


— 


*». 


\ class-room period in the study of airplane engine ignition systems. 


norant men, “A bunch of old Admirals,” 
and other unpleasantries. However, if 
it works out as anticipated, and there is 
no earthly reason why it won't, it will 
not only be a sage investment from the 
standpoint of national safety, but it will 
appreciably lower the running expense 
of the Navy by supplying sufficient junior 
flying officers for routine flying opera 
tions. 

Training methods and procedures of 
the current aviation cadets are of consid 
erable interest to the old-time War Bird, 
who has kicked around and sneered at 
with a rare antagonism when we volun- 
teered to help in the emergency, as well 
as to the flier of tomorrow who burns 
with a patriotic love of Flag. One thing 
can be said, that our government today 
certainly is more thoughtful and grateful 
than ever it was back when Kaiser Bill 
sought to make 

Your naval aviation cadet enters the 
service with a consummate ease, provided, 
of course, he can pass the physical and 
scholastic requirements. Getting past the 
physical examination is probably hard- 
est. They are interested only in getting 
young men who are perfect from scalp 
to toe nails. And there is only one way 
of finding out about it—take the exam! 
As for the scholastic part; that’s simple, 
you either are a college graduate or you 
aren't one. Diploma men only need apply 


vassals of us all 


To get a hearing for application all a 
candidate need do is write to the Com- 
mandant of his naval district (your post- 
master will tell you), and he will be sent 
before a Benzine Board with somewhat 
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startling promptness The Benzine 
Board, consisting generally of three of- 
ficers, looks over the applicant to size 
him up generally. If the impression is 
favorable he goes up for the dread Flight 
Physical. I say dread, for there is no 
way in the world knowing how you are 
going to make out. Nor is there a known 
way to slip over a fast one on the medi 
cos. You've just got to be there, and 
that’s all there is to it 

After passing the Benzine and medical 
boards, each applicant is sent to one of 
the Naval Reserve Air Stations for elim- 
ination flight training class. There he re 
ceives his first taste of flying life. And 
whether you believe it or not, quite a 
few don’t care a hoot for the taste. These 
are allowed to run along home to mama 
The others, after displaying an aptitude 
for flying and a liking for navy life, are 
sent to the Naval Air Station, Pensacola 
Florida, where they quickly settle down 


to the business of learning how to fly 


The course, as it now stands, is iden- 
tical to that given the Annapolis gradu- 
ates, and consists of a preliminary indoc- 
trinal period, to further test the young 
fellow’s mettle. Following which is the 
flight training in five squadron stages, 
with plenty of Ground School instruc- 
tion thrown in to make Jack a bright boy 

In each diferent squadron the student 
passes through primary flying in sea- 
planes and landplanes until he is a thor- 
ough-going, capable young pilot, familiar 
with every phase of emergency work, 
aerobatics, night flying, blind flying and 
extended cross-country navigation work 


] 


Next he takes up the more professional 
work of long distance scouting, gunnery, 
aerial patrol and combat flying. In thi 
latter half of his training he receives in 
struction in machine-gun firing, both free 
and fixed guns, horizontal and dive bomb- 
ing, torpedo dropping, formation flying 
and dog-fighting to his heart's content 
Thus he leaves school to join the Fleet 





Ss 


with an excellent ground-work of tactical 
knowledge 

Naturally it is not all flying and fun at 
Pensacola. There is the serious job of 
mastering Ground School subjects which 
calls for acute hard work. And this phase 
of the training is responsible for the high- 
est percentage of failure to “get through 
Pensacola.” 

Not only does the cadet have to learn 
all the flying subjects, such as aircraft 
engines including trouble-shooting, aerial 
navigation, aerodynamics, meteorology, 
construction, repair and overhaul of air- 
planes but he must master nautical navi- 
gation, radio code and procedure, gun- 
nery and practical seamanship 

Of course you are supposed to know 
all about military drills and discipline 
long before you finish school. The Avia- 
tion Cadets form a battalion of their 
own, and the training in infantry drill is 
the same as that received by midshipmen 
at the Naval Academy.- The manual of 
arms must be learned, then there is close- 
order infantry drill as well as extended- 
order movements. And it is purely a per- 
sonal guess that they toss in a bit of the 

(Concluded on page 70) 





A Few Views Taken in the U. S. Navy School 


(Photos courtesy of the U. S. Navy) 








Se we ‘ 
Official Photo U. S. Navy 


Practical training in wing-covering and repair is just one of the useful phases of this course. 





Officiat Photo U. S. Navy 
Getting an engine ready for making tests on the stand, necessary after each overhaul. 
Machine-gun practice comes in useful for future backseat riders. 





Official Photo U. S. Nav 
The candidates for back-seat driving have a little practical training with the machine guns. 
Note the Lewis magazine in the lower left-hand corner. 
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NATIONAL AIR 


Unbiased Opinion to Further National Aeronautics 


Says= 


Richard Aldworth 
Douglas Campbell 
Benjamin D. Foulois 


C. C. (Casey) Jones 


[ the second meeting of the Air 
Board, C. T. Luddington was 
unanimously elected and_ wel- 


‘omed to membership. 

Mr. Luddington’s pioneer work in air 
transport, and his splendid effort in de- 
museum in the 
Philadelphia, are 


veloping an aviation 
Franklin Institute of 
so well known as to need no detailed 
statement here His wide experience, 
mature judgment and outstanding posi- 
tion in aviation will greatly strengthen 
the work of the Board 

pics came up for discussion 
meeting that deliberation and 
comment had to be severely restricted; 
American aviation is forging ahead rap- 
thorny problems to 


5o many t 


at this 


ily, but has many 
solve. 


A MYSTERY OF THE MOVIES 


C APTAIN DEPEW introduced the 
topic: “Last night I saw a motion 

ture entitled ‘Thirteen Hours by Air’ 
in which Airlines is featured. It 
is a wild melodrama and, frankly, I think 
it very detrimental to scheduled air trans- 
and am very much surprised that 
= would allow their ship to be 
used in such a picture. It seems to me 
that we might well discuss the subject 
of movies which are really harmful to 
aviation.” 

This 
ot a mystery 
us. Every sound picture which involves 
flying, lists, in addition to directors, cast, 
photographers and other collaborators, 
the name of a technical director, gen- 
erally a pilot of reputation. How then 
does the picture manage to include things 
appear so ridiculous to anyone 
having some acquaintance with aviation? 


port 


statement led to the elucidation 
which has bothered all of 


| 1 
which 


[he picture is generally shot without 
actual supervision by the pilot-director, 
but he is given the task of revision. The 
actual make-up of a picture belongs, 
wever, to the “cutting room”, the cut- 
g room invariably shows a preference 
for precisely those incorrect, stupid, 

uld-be dramatic bits which do com- 
mercial aviation so much harm, and the 
flying director does not see the picture 
after it has passed through the cutting 


room! There lies the answer to the mys- 


ae 

The Air Board was unanimous in rec- 
mmending to motion picture producers 
that, not only should a pilot director be 


J. S. McDonnell, Jr. 
Dean C. Smith 

D. W. Tomlinson 

E. Burke Wilford 


MEMBERS OF THE BOARD 


ALEXANDER KLEMIN, Chairman 


employed, but that his views should ac- 
tually be given weight. A second rec- 
ommendation was made to airline oper- 
ators. The airlines should by all means, 
cooperate with moving picture producers, 
but they should not allow over-emphasis 
of flying dangers or the introduction of 
senseless impossible horrors. Readers of 


POPULAR AVIATION may perhaps help 
along these lines! 
SOMETHING PRIVATE FLYING NEEDS BADLY! 


HIS is, not a seven-hundred dollar 
flivver nor a five-cent cigar, but, ac- 
cording to Mr. Brooks, no one being bet- 





One question up for debate Is, ‘Military Stunt- 
ing as an aid in training.” 


ter versed in aircraft communications 
than he, a cheap two-way telephone sys- 
tem for the private plane owner. 

With the introduction of the new Sys- 
tem of Air Traffic Control, the situation 
is approximately as follows. From a 
given airport transport planes leaving in 
a direction designated 0 to 179 degrees 
must fly at even levels, altitudes of 2000, 
4000, 6000 .. . feet. Those leaving in a 
direction designated 180 to 359 degrees 
must fly at odd levels, 1000, 3000, 5000 

Pot Crossings are made at 500 foot 
levels. 

As such transport planes are in con- 
stant communication with the airport and 
under constant control the system works 


C. T. Luddington 

A. Raymond Brooks 
Richard H. Depew, Jr. 
Randolph F. Hall 


BOARD 


Augustus Post 

Earl R. Southee 
William Van Dusen 
R. C. Wood (Paris) 


out admirably and adds greatly to satety 
But the private flier in cross-country 
work can no longer make use of the air- 
ways with their admirable radio and 
lighting facilities unless special 
permission by the traffic control officer 
A private plane, not equipped with two- 
way radio is not likely to receive such 
permission if the visibility is a trifle low 
or the weather conditions otherwise un- 
satisfactory. 

This restriction is an obvious hardship, 
but a justifiable one. How 
cidents be avoided under 
stances as when a fast transport cruising 
at nearly 200 miles an hour overtakes a 
much slower private craft under condi- 
tions of low visibility. Dealers are as 
a rule unanimous in favor of 
radio being installed or at least installa- 
ble on smaller craft. Airplane manufac- 
turers themselves are not so enthusiastic. 

Apparently receiving now 
available at $200 and transmitting sets 
at $300 making a total cost of $500. What 
would be desirable is a complete two- 
way set for around $300. It is not im- 
possible that some of the radio manu 
facturing companies are already at work 
on the problem. 

Ifa two-way set on every private plane 
is still utopian, then at least every plane 
should be bonded at the time it is built 
Bonding is a simple matter, consisting 
of the tying of copper strips to the metal- 
lic parts of the structure. 

If bonding is undertaken at the time 
the ship is built the cost is round thirty- 
five dollars and it is always possible to 
rent and install a two-way set if the bond- 
ing is there. To bond a plane after it 
has reached its finished state and been 
delivered may cost very much more, 
closer to $200 than to $35. 

The moral that the Air Board draws 
is that every purchaser of a private plane, 
who has cross-country work in mind, 
should insist on bonding whether he buys 
a two-way radio set or not 


given 


else can ac- 


such circum- 


two-way 


sets are 


SHOULD AIRLINE FARES BE LOWERED? 
‘<< IRLINE passenger fares average 6 
cents a mile. This compared fav- 
orably with first class rail plus pullman 
rates until June Ist. After June Ist the 
cost of rail plus pullman transportation 
was reduced about 20%. What effect 
will this reduction have on air traffic? 
Last year there were 746,969 paid fares 
on the domestic airlines. Actually this 
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figure represents only about two hundred 
thousand individuals, showing that the 
people who use the air, do 

Therefore, many of 
will be able to reduce their cost of trav- 
eling 15% by using scrip ($500 worth 
became 


so frequently 


f these air travelers 


air transportation for $425) whicl 
available January Ist 

In addition they save time, tips, and 
ates will still com- 
man 
So writes Jerome Lederer in the 


meals, so that the air 1 





pare favorably with rail plus pull 
fares.” 

News Letter of Aero Insurance Under- 
writers. 











This led to discussion at the Second 
Meeting. People using the airways 
should be prepared to pay at least some 
premium for the tremendously better fa 
cilities offered. Our rlines have nevet 
paid profits hithert and should really 
earn something s her 
They have expensive cq nt or 
tize and expect to buy new and even 
more expensive in the t gh 
obsolesence likely 1 pt il in 
vears, 

The railroads have now discontinued 
their round trip bargains These and 
other considerations led to the discussion 
that reduction in airline fares was neither 
necessary nor advisable at this time 

DANGER SIGNS 

\ well known pilot recently nosed 

his ship over when landing at an es- 





tablished airport nt 
condition to be used, but there was n 
indication of its poor conditiot It is 
customary to mark soft spots or other 
dangerous areas with red I vhat 





1 


should be done when the whole field is 
unfit? 

The wind sock should be taken down 
and an impressive pennant universa 
understood should be 
night a powerful red light might replace 
the wind sock 


ADVICE REQUESTED FR INTERESTI ADERS 

If the Air Board after full discussio1 
arrives at a definite conclusion it will 
not be afraid to sav so. But it is not 


omniscient and will trv not to be bump 
tious. In one particular question it will 
appeal definitely for advice to the read 
ers of POPULAR AVIATION 

Everyone interested it 
aware of the fact that there are now two 





schools of thought in regard to the de 
sign of the private plane 
The Development Section of the De 


partment of Commerce champions the 
following features (among others) 








1: Pusher engine. with all that this in 
plies in vision. 

2: Three wheel landing gear t] 
nose wheel ahead of the fuselage 

3: Special flaps to facil P 
glides 

4: Ailerons with n se yawing 





moments, and possibly the 
the rudder. 

Planes have been built, Weick, Han 
mond, Waterman, with the above fe: 
tures as their mainstay. 

On the other hand the experienced 








well informed private plane manufac 
turers contend that the higher speed, wel 
tried characteristics of more convention 


(Concluded on page ¥ 





September Aviation Records Are Plentiful 
by ERNEST L. JONES 








This wingless airplane with the soda-counter propeller blades is well toward the front in 
aviation history. Note the cavalry boots on the intrepid pilot. 


I IFE first rides the air, Sept. 19, 1783 
4 In the presence of the King, the royal 


family, members of the Royal Academy of 


Etienne 
Montgolfier put up a sheep, a cock and a 
duck in his hot air balloon, at the expens« 
f the Academy 
reatures 

1784, Sept. 12. James Sadler of England 
was to have inaugurated his famous career 
is a balloonist on this date but the bag 
caught fire on the ground during inflation. 
On the 15th Vicenzo Lunardi, secretary 
to the Neapolitan ambassador to England, 
made the second ascent in England, with 
a hydrogen balloon, using means for moy- 
ing the balloon in a calm and for changing 
its altitude without losing gas. On the 
19th Robert and Hulin demonstrated the 
the beginnings of 
the airship and the start of a century of 
exhibition ballooning in all principal coun- 


tries 


Science and just plain people, 


the first ascent of living 


steering of a balloon 


it “demonstrated the possibility of gomg 
against the wind and of guiding her in 
any and every direction”—America’s first 
airship. The Secretary of War appointed 
a commission to examine the invention. It 
reported favorably and recommended an 
appropriation. None was forthcoming, the 
war was ending and Dr. Andrews was left 
to build his second ship with his own 
funds, 


1873, Sept. 12. For the second time in 
a week the wind caused the deflation of 
the Wise-Donaldson trans-Atlantic _bal- 
loon Daily Graphic at Brooklyn, N. Y., 
a bag of 600,000 cubic feet, the second 
largest to that time—first transoceanic 
air attempt 


1879, Sept John Wise and two 
companions left St. Louis in the balloon 
Pathfinder and were never heard from 


@ecan the last of some 440 ascensions. 


1830, Sept. 11. The British Literary Ga 
ette reported a Mr. Genet in America and 


three rivals it 


France were busily em- 
flying machine—the first 
g machine project in America 


ploved making 
Ay 
vin 
1837, Sept. 18. Johu Wise dropped a cat 
ind a dog by parachutes at Philadelphia 
Though parachute jumping was already 
an exhibition feature abroad, this was the 
rst parachute demonstration in America 

1862, Sept. 5. James Glaisher and Henry 
Coxwell got to 37,000 feet above England 
in a balloon—the record held through 1923 


1863, Sept. 4. Airship without power, 
piloted by Dr. Solomon Andrews, flew over 


New York The New York Herald said 


1893, Sept. —. Octave Chanute’s Aero 
nautics of October, 1893, mentions that 
“a few evenings ago” the Phillips (Eng- 
land) flying machine was run around its 
track about 1000 feet “without touching.” 


1893, Sept. 18. The launching of the 
Santos Dumont I airship in France, and his 
subsequent series of exhibitions—undoubt- 
edly the inception of the practical era in 
airships. 


1900, Sept Wright Brothers began 
their gliding at Kitty Hawk 


1901, Sept. 1 
prof at | 


Simon Newcomb, math 
'. S. Naval Academy and at Johns 


(Continued on page 66) 
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The Behemoth of Wind-Tunnels 


A detailed description, given at the request of many readers, of the mammoth wind-tunnel employed for testing the aero- 


HE world’s largest horizontal 
vind-tunnel might not convey any- 


thing of a definite size to a casual 
eader; but when one reads further and 
notes that the throat of this tunnel is 
urge enough to serve as a dining-room 

10 men, even the least imaginative 
f persons can grasp something of the 
mmensity of this creation of the 
N.A.C.A 


Phe 300 men dined in such novel style 
country’s foremost 
4eronautical engineers who attended an 
Annual Engineering Conference of the 
National Advisory Committee for Aero- 
nautics, the organization responsible for 
the huge tunnel 


vere some of the 


purpose of the tunnel is to 
possible to test full-sized air- 
\lthough it is true that in the 


ast scale-models have been satisfactorily 


lhe primary 
make it 


lar 
planes 


ised, and no doubt will continue to serve 
n certain capacities, such as in conduct- 
ing fundamental research on airfoil sec- 


tions and streamline bodies, nevertheless 
his new tunnel will offer distinct advan- 


tages 
It will be particularly helpful when the 


verodynamic ch 
lete airplane are 


aracteristics of a com 
desired, especially if 
e effect of the slip-stream is to be con- 
idered Heretofore 

ave been conducted only in flight, and 
of variation in atmospheric con- 
litions numerous check-flights have been 
necessary to average out the discrep- 


such investigations 


yecause 


ancies 
Furthermore, in flight-testing the 
scope of experiments is limited by the 
ict that changes in design must of a 
ecessity be limited so they will produce 
great degree of difference in the 


dynamic properties of full-size planes. 


by M. E. JOSEPH 





A close-up view of the mountings of the test 


weight or 


air-worthiness of the 
It is herein, no doubt, that the full-scale 


airplane which, in this case, is a YO-31-A 


full size plane. 


plane 


wind-tunnel will be of the most service 


making it possible for alterations to be 
serious limita- 
Naturally, too, it will reduce the 


made in des 
tions. 


ign without 


element of hazard in first flight-tests 


By means 
studies may 


of this 


full-scale 
be made of body 


ences and of control and stability char 


acteristics, both 


The N.A.C.A. full seale wind-tunnel with a full size plane 


Measurements are taken from the bridge overhead. 


mounted 


with 


and without the 
slip-stream; lift and drag characteristics 
of a complete airplane may be deter- 





place for testing. 


tunnel, 
interfer- 


mined. Additional equipment has been 
installed for ascertaining the direction 
and velocity of the flow at any point 
about an airplane. ‘Cowling problems 
and aircraft engine cooling also 
examined under conditions 
to those in flight. 


may be 
comparable 


Because no other wind-tunnel has ever 
been constructed with an elliptic throat 
and with two propellers mounted side 
by side, a 1/15-scale model was built to 
study the flow 
tions obtained in the model tunnel were 
satisfactory and this piece of equipment 
is now used for small-scale testing 


problems. Flow condi 


The overall length of the tunnel is 434 
feet 6 inches, the width 222 feet, and the 
maximum height is 97 feet. It is of the 
double-return flow type with an open 
throat measuring 60 feet in 
dimension and 30 feet in vertical dimen 
sion. A _ return 
and anywhere from 46 to 72 feet high is 
on either side of the test chamber 


horizontal 


passage 50 feet wide 


The outer walls of the return passages 
are formed by the outside walls of the 
structure, which houses the entire equip 


ment. The frame work is of structural 
steel and the walls and roof are of 
*®:-inch corrugated- cement asbestos 
sheets. Galvanized sheet metal protects 


the entrance and exit cones, which are 


made of 2-inch wood planking, 


irom hre 

The entrance cone is so shaped to give 
as far as possible, a constant accelera- 
tion to the air-stream and to retain a 
9-foot length of nozzle for directing the 
flow. The entrance cone is 75 feet long 


and in this distance the cross-section 


' 
i 
' 


pene 


See hy e™ «Ae One LO ee 
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changes from a rectangle 72 by 110 feet 
to a 30 by 60 foot elliptic section 

The working section of the jet is lo 
cated in the test chamber, which is 80 by 
122 feet. Seventy-one feet is the length 
of the jet, or the distance between the 
end of the entrance-cone an the smallest 
cross-section of the exit-cone collector 
Airplanes enter through doors, size 20 by 
40 feet, in the walls of the return pas 
sage on one side. Light for day-time 
operation is supplied by two sky-lights, 
size 30 by 40 feet, in the test chambers 
at night eight 1,000-watt flood-lights pro 
vide illumination. The tracks for an elec 
tric crane, which lifts the airplanes onto 
the balance, are attached to the roof 
trusses. 

The description of the exit cone is as 
follows: Located in the middle line of 
the tunnel and forward of the propellers 
is a smooth fairing, which transforms the 
somewhat elliptic section of the single 
passage into two circular ones at the pro 
pellers. From the propellers aft, the exit 
cone is separated into two passages and 
each transforms in the length of 132 feet 
from a 35-foot 6%-inch circular section 
to a 46-foot square. The included angle 
between the sides of each passage is 
6 degrees. 

Four cast-aluminum alloy _ blades, 
screwed into a cast-steel hub, make up 
the 35-foot 5-inch propellers (diameter), 
and they are located side by side, 48 feet 
aft of the throat of the exit-cone bell 

Since it was found that alternating cur- 
rent slip-ring induction motors, together 
with efficient control equipment, would 
cost about 30 per cent less than direct 
current equipment if used in the full- 
scale wind-tunnel, this was substituted 
for the direct-current motor-generator 
set with Ward Leonard control system 
which is commonly used as the power 
plant for operating a wind tunnel. For 
this reason, two 4,000-horsepower slip- 
ring induction motors, with 24 steps of 
speed ranging from 75 to 300 r p.m., were 
installed. To accomplish the speed 
range, one-pole change was provided and 
the other variations are obtained by use 
of resistance in the rotor circuit A 
variation in air speed from 25 to 118 miles 
per hour is made possible by this control 
In the test chamber is one drum-type 
controller and the two motors are con 
nected to it through an automatic switch 
board. Irrespective of how fast the con 
troller handle is moved, the motors will 
increase in speed at regular intervals 
since all the control equipment is inter 
locked and joined through time-limit 
relays. 

Friction losses aré reduced to a mini 
mum by the ball and roller bearings pro- 
vided for the motors. The thrust of the 
propellers is taken on a ball bearing at 
the rear end of each motor shaft and 
roller bearings of 8.5- and 11.8-inch bores 
are provided at the slip-ring and propeller 
ends, respectively The motors are 
mounted with the rotor shafts centered 
in the exit-cone passages. Fairings en 
close the motors and supporting struc- 
ture so that they offer the least possible 
resistance to the air flow 

Guide vanes at the four corners of each 

(Concluded on page 60) 





High-Lights and Side-Lights 
by M. A. RODDY 








Pan-American-Grace Airways transport, the Sikorsky S-43 amphibian, is the largest of her 


type. This boat is the first of two 


AS the Copeland air-safety quiz 
fizzed? And what's this I 
hear about TWA telling the In- 
terstate Commerce Commission NOT to 
grant American Airlines’ application for 
an increase in airmail rates because AA 
was wasting money. Wonder if that new 
super schedule of American Airlines has 
anything to do with TWA’s surprising 
attitude, which Colonel Gorrell appar- 
ently is ignoring despite the big fanfare 
and publicity attending his initiation as 
“czar” of the industry whose purpose 
was to prevent “throatcut’” competition 
oh, my yes! 
ee 
HE struggle for leadership of the 
new air trade routes continues with 
American, British, German and French 
lines planning almost immediate service 
between the United States and Europe. 
Post Office Department opinion regard- 
ing the superiority of the airplane over 
the airship has not been altered by the 
transatlantic flight of the Hindenburg 
and Superintendent of the Air Mail Serv- 
ice Charles P. Graddick told guests at 
the annual dinner of the Air Mail So- 
ciety at the Hotel Lexington in New 
York that “eventually the airship will 
have a place somewhere between that 
of the superspeed ocean liners and the 
airplane.” 
* ” * 


HICAGO having built an island air- 
port on paper (blueprints) now finds 
itself trying to meve the railroad tracks 
which bisect the Municipal field and 





16-passenger ultra-modern transports. 


constitute a hazard to air transportation, 
something which could be done very eas- 
ily if the city fathers really mean their 
press statements, as I understand the 
railroad is there illegally anyhow. 

It looks as if Mayor LaGuardia of 
New York is making progress with his 
favored aviation project to use Governors 
Island as an express airport serving 
downtown New York with the passage 
in the House of Representatives, without 
a dissenting vote, of the Merritt-Peyser 
bill which makes this development pos- 
sible. ... Representative Peyser of New 
York has told the Senate Military Af- 
fairs Committee that he has been as- 
sured that President Roosevelt will sign 
the bill, should the Senate pass it. 

+ * * 
NITED AIR LINES boasts of fifty 
pilots who have flown more than 
1,000,000 miles, including E. Hamilton 
Lee and Jack Knight who have logged 
over 2,000,000 miles each. . . . Congratu- 
lations! 

Note to Ray Colton: Give me a ring 
and I will drop around and see that new 
ticket office United has opened in the 
Palmer House. 

. * * 


HREE of the five 1935 Harmon air 

trophies of the International League 

of Aviators were won by Americans with 

awards going to Edwin C. Musick of 

Pan Am for the China Clipper flight to 

the Philippines, while Capt. Orvil A 
(Concluded on page 73) 


Only a few years old but a pioneer and the granddaddy of the United Air Line 247-D transports. 











op 
roi 
So 
an 
rig 
for 
mz 
slo 


me 
tin 
are 


ha 
sin 


for 
un 
ne 








= 








XUM 


33 


New Automatic Control System 


An amazing automatic system that navigates a plane without human guidance or assistance straight to its destination. 
This is one of the outstanding accomplishments of U. S. Air Corps Engineers. 


ADIO control of aircraft was no 

more than a dream at first. Later 

it was a toy. Many years ago in 
London a six-foot model was made to 
circle in the air around a hall, under 
control of an individual manipulating 
switches and knobs on the stage. 

The Queen Bee does this on a life-size 
scale. In the demonstration some months 
ago, the ground Officer stood on the land- 
ing field beside the mastescontrol. This 
was simply a wooden cabinet fitted with 
seven white keys, on each side of which 
a tiny light flickered as various controls 
were applied. The other mechanisms 
were in one of the field buildings and in 
the Queen Bee herself, to whom the or- 
ders were transmitted by wireless waves 
from atop the building. 

As the order, “Climb,” was given, the 
operator pressed a key. The plane engine 
roared loudly and rose above the field. 
Soon it was circling overhead at 100 miles 
an hour. Each command—bank, dive, 
right, left, straight or level—was obeyed 
for nearly an hour and then, at the com- 
the plane came down 
slowly from 2000 feet, and landed. 

[his is the fruit of 10 years’ experi- 
mentation, now disclosed for the first 
time. Naturally the details of operation 
are being guarded. 

The army air corps in this country 
has not been idle in this direction. Ever 
since the war it has labelled its similar 
activities “Confidential.” But even be- 
fore the war ended, air corps engineers 
undertook the task at old South Field, 
near Dayton. 

\ pilotless plane, a Sperry Messenger, 
was actually flown from ground controls 


mand to glide, 





Capt. Carl J. Crane, the first pilot on the 
robot. 


by CHARLES J. BAUER 


located at the 
South Field. Un- 
fortunately it es- 
caped from the 
controlling wire- 
less impulses and 
crashed in a 
farmer’s field 
near Xenia. 

The _ farmer 
and others at- 
tracted to the 
scene wondered 
what had _be- 
come of the pi- 
lot Only the 
plane wreékage 
could be found. 
Someone sug- 
gested that he 
may have 
jumped. Then 
an automobile 
drove up, an of- 
ficer alighted, 
and in reply to 
questions he ex- 
plained that he 
had been in the 
plane, and leaped 
when a crash 
seemed _inevita- 
ble. Thus it was 
that the secret 
remained undis- 
closed. 


But in the technical data museum at 
Wright Field is a glass case containing 
the mechanism, cut from the airplane 
fuselage, that was used. 

“This device,” reads the inscription 
“was designed shortly after the World 
War for piloting a radio-controlled air- 
plane loaded with T.N.T. in flight over 
enemy territory. When over the objec- 
tive, the airplane was dropped, thus serv- 
ing as a long-range aerial torpedo.” 

The controls were operable, either 
from another plane or from the ground, 
for a distance of 60 miles. So one sees 
that the Queen Bee, marvelous as it must 
have seemed in the tests at Farnborough, 
is not entirely a new idea 

The commercial application of the 
automatic navigator does not seem great 
at this time, Kreusi believes. Yet it will 
be valuable in relieving the pilot of much 
of the routine of navigation. This will be 
even more apparent after army engineers, 
as they confidently expect, have perfected 
the apparatus so that wind drift will be 
compensated automatically. 

Taking a decisive step in the alliance 
of electrical science with aviation, army 
air corps engineers at Wright Field, Day- 
ton, have developed equipment that en 





Dial of the radio compass shown in the left circle and the dial of the 
gyropilot to the right. 


These instruments are on a Link trainer. 


ables an airplane to fly to a destination 
without more human guidance than a 
homing pigeon. 

The controlling mechanism includes 
the standard army radio compass and 
the Sperry Gyropilot, also standard 
equipment, but now linked for the first 
time in such a way that they navigate 
the craft. The radio compass, in effect, 
points the ship constantly to a radio des- 
tination, and the Gyropilot enforces the 
orders of the compass. 

In a series of flights over the Miami 
valley and between Dayton, Buffalo and 
other eastern points, Capt. Carl J. 
Crane and a crew of civilians from 
Wright Field conducted the first success- 
ful tests recently. Just what did they 
do that could not be done before? 

They took off from Wright Field in 
the conventional manner, in a Martin 
twin-motor bomber of late design, pur- 
chased within the past two years by the 
army. Accompanying Capt. Crane on 
the initial flight were R. K. Stout, like 
himself in the equipment branch, and Paul 
Kreager of the radio laboratory. 

Three radio stations, two near Day- 
ton and one near Cincinnati, were used 
as destinations at various points in the 
flight. Capt. Crane tuned the radio com- 
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pass on the WHI1O transmitter after the 
take-off. The plane was not headed for 
WHIO transmitter at the time, and the 
needle indicator of the radio 

fell off to the side of the plane in whicl 
direction the transmitter was 


ympass 
Ilipa 


Amazingly, the plane turned about, 
without the pilot touching the controls, 
and headed straight for the transmit 
ter! This had never been done b 
This, if it could be duplicated under all 
conditions, was an epochal advance. It 
meant that the plane had a brain as well 
as a body! 


erore 


How had this been done? The Gyro 
pilot alone cannot do it. This mechan 
ism does control the rudder and oper 
ate the ailerons and elevators, thus re 
lieving the human pilot of the routine 
task of steering, as well as stabilizing 
the plane. It detects the slightest diver 
gence and acts simultaneously to apply 
the corrective movements to the con 
trols. 

But level flight is not the same as 
straight flight. Aircraft must always 
contend with three dimensions, and all 
other vehicles except a submarine en 
counters the hazards of but two. Leve 
Hight does not suffice to keep a plane on 
its course, and certainly does not com 
pensate for the influence of a cross-wind 


The problem of navigating a ship has 
not been solved by the Gyropilot, or 
automatic pilot. Yet, using the aut 
matic pilot, the crew of the bomber found 
that the plane turned itself toward, and 
flew in the direction of, a destinati 
rhe pilot found the navigating problen 
solved, perhaps crudely, but entirely au 
tomatically 

This is where the radio compass 
comes in. By means of 
ing in on a radio transmitter, either 
commercial or short wave, can tell from 
a needle indicator whether he is headed 
for the selected transmitter. If he is 
flying in a direction to the right of it 
the needle, instead of pointing straight 
up, falls to the left, and if his plane di 
rection is to the left the needle falls t 


it the pilot, tun 


the right. Thus it actually is a finger 
pointing out to the pilot which way he 
must turn the nose of his ship to get it 


“on course.” 

Army engineers and pilots considered 
that it would be a fine thing if the aut 
matic pilot and the radio compass could 
be hooked together in such a way that 
the former would apply, automatically 
the corrective pressures indicated by the 
needle. 

Officers and civilians in the equipment 
branch and the radio laboratory set them- 
selves to the task, as they had previ 
ously devoted their energies to the blind 
landing system under guidance of Capt 
Albert F. Hegenberger, for which he re 
cently received the 
trophy. 

The Miami valley flight in the Martin 
bomber was a successful conclusion of 
the first phase of these activities. After 
the plane had turned its nose in the di 
rection of WHIO, it flew to a point di 
rectly over the radio transmitter. Capt 
Crane left the compass tuned on the sta 
tion and the plane, after passing over 


coveted Collier 


turned and headed back, repeating this 
until WLW, near Cincinnati, was tuned 
in. 

Had there been absolutely no wind 
drift, the plane would have flown on a 
straight line to the WLW transmitter 
at Mason. As it was, the wind carried 
the plane off the course, but the auto- 
matic pilot and the radio compass worked 
together to keep the plane’s nose pointed 
ever to the transmitter. Thus, with a 
westward wind, the plane was carried 
to the east somewhat, and as it was Car- 
ried, it headed more and more into the 
wind, so that by the time it reached 
WLW, the west wind was a head wind. 

\fter passing over WLW the pilot 
headed north again, this time tuning in 
the other Dayton commercial station, 
WSMK. The plane again described a 
course that was a component of the in- 
tended straigth course and the crosswind 
direction, and split the WSMK ttrans- 
mitter, heading almost into the cross- 
wind 
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rhis is the radio station layout and the flight 
paths referred to in the article. Note the direc- 
tion of the wind across the course. 


Now, a human pilot in navigating a 
ship with the aid of the radio compass 
an compensate for the influence of a 
crosswind by pointing the nose of the 
ship somewhat to windward of his true 
course. His plane then “crabs” in flight, 
the fuselage not keeping in alignment 
with the line of flight. 

W right Field technicians now are de- 
voting themselves to additional apparatus 
that will enable the plane to correct its 
course automatically against wind drift 
When this is available the robot-navi- 
gated and piloted ship will be able to fly 
like an arrow to its radio destination. 

Geoffrey G. Kreusi, inventor of the air 
corps radio compass, attaches consider- 
able military importance to the new au 
tomatic navigation. He believes it may 
lead to perfection of an aerial torpedo 
that would demolish enemy radio sta 
tions. If the stations are located in im- 
portant transportation, industrial or pop- 
ulation centers, such torpedoes might 
carry deflecting equipment that would 
ring them down near, but not at, the 


radio transmitter, ‘Thus the enemy would 
be directing the missles of his own de 
struction. 

The importance of radio in a major 
war cannot be denied. 
combatant probably will depend on three 
things, all others being equal. One is 
speed of mobilization, which of course 


he success of a 


pre-supposes preparedness. The second 
is a powerful, efficient air force with 
which the first blow undoubtedly would 
be struck. The third factor would be 
maintenance of transportation and com- 
munication 

No more effective means of communi 
cation than radio exists. Combatant units 
that cannot be reached in any other way 
will be accessible through radio, and may 
be instructed in code. 

Now, the value of a weapon that will 
strike at the heart of the enemy com 
munication system, its radio transmit 
\n areial torpedo 
guided to the transmitters by their own 


ters, is incalculable. 


radio emanations is suggested by the 
new development. 

Whether the torpedo would be pow- 
ered by an engine, as a comparatively 
inexpensive airplane built for just one 
fight, or be fashioned along the lines 
of a marine torpedo, plus vestigial wings 
is speculative. In the latter case, it 
might be shot from a gun, or catapulted 
Perhaps it would be driven by the rocket 
principle. Thus might be utilized a 
theory of aerial propulsion with whicl 
some scientists have experimented for 
years. 

\t any rate, the essennal principle 1 
an aerial torpedo would be the same as 
in the automatic navigator The tor 
pedo, besides its explosive load and the 
detonator, would carry a Gyropilot and 
a radio working 
Naturally this equipment would be used 
only once, for its destruction would be 
complete at the end of the flight. It 


together 


compass 


would be necessary to tune the compass 
in on the radio station before the tor 
pedo was released, and the sensitivity 
of the instruments seems to preclude the 
possibility of projection without loc 
motion. 

Yet the radio compass, in the past 
vear, has been subjected to gruelling 
tests by its makers, the Fairchild Aerial 
Camera Corp., Buffalo. In one of these 
for a protracted period the compass was 
tuned in, and then vibrated continuously 
and sharply. In another, it was exposed 
for 24 hours in a chamber charged wit! 
100 per cent humidity. Still the perfor 
mance was not impaired. 

Much more plausible than the rocket 
application, however, is the use of the 
automatic navigation for a bombing 
plane. If the destruction of the craft wa- 
contemplated, the pilot might take 
aloft, tune it in on the objective, and 
“bail out.” Better be a live caterpillai 
than a dead hero 

The plane would fly to the enem) 
transmitters and, through radio impuls¢ 
when directly overhead, drop its dead] 
burden. If flying at low altitude, 
would be best for accuracy, the plane 

(Concluded on page 62) 

















XUM 


35 


Preventing Airplane Flutter 


While the underlying course of airplane accidents in earlier years, Flutter," was not understood, this difficulty is rapidly 
being solved by improvements in design and improved instruments. 


eral years ago that Lowell 
R. Bayles, winner of the Thompson 
Trophy Race at the 1931 National 


\ir Races, was piloting his Gee-Bee 
over a speed course attempting 

to establish a new landplane speed 
rd. Suddenly, so suddenly in fact 


ad the appearance of an ex- 


n, a destructive flutter developed 
wing of the airplane. 
tantly the plane went to pieces 
I s lost his life because engineers 
d not know enough about airplane 
bration and flutter. 
e tragic results which attend the 
flutter of wing or tail of an airplane 
ilso brought home in a spectacu- 
hough more fortunate experience of 
late “Jimmy” Wedell. In test-flying 
ne of his Wedell William racers, he 
s startled find the wing flapping 
lly up and down in the air. Quickly 


e pulled back the stick, zooming the 


1irplane \s he reached a height of 
iround 600 feet the wing came off and 
e bailed out \ split second delay 
ild have been fatal. 
e seriousness of flutter has been 


rrought thoroughly to the attention of 


t Army and Navy airplane designers 
such a pilot report as this: “Wing 
ttered through an amplitude of 18 
es causing two of crew to jump, 


hough on decreasing airplane speed 
lutter stopped and plane was landed 


\nother report states laconically that 
plete disintegration of the airplane 
urred at 350 miles per hour. One 


d buckled fuselage mem- 
from fuselage gutter in coming out 
i dive at 240 miles per hour. 

It is even probable that some of the 


ot experien 


idents of air transports, attributed 

he newspapers to bombs, were in 
ility caused by sudden, violent flutter. 
[fo hear of instances where airplanes 
to pieces quickly is quite discon- 


ting 


Nowada VS 


rplanes are structurally 
ng enough to withstand rough air 
The present 


violent maneuvers. 





big. 3. The vertical members of the tail- 
croup, showing the relation of the hinge line 
to the axis X-X. 


by LAWRENCE A. CLOUSING 
Lieut. (j.g.) U. S. N. R. 


methods of airplane stress analysis and 
the design load factors have provided 
this. When a new high performance 
airplane is brought up for flight test, 
the designer is not chiefly concerned 
with its strength, or its performance, 
nor even with its stability or spinning 
characteristics, for these qualities can 
be predetermined before flight test with 
fair accuracy. The designer’s chief con- 
cern is whether the airplane will be 
free from flutter, buffeting, and vibra- 
tions in all altitudes and speeds within 
the design range. 

The high speeds of modern airplanes 
have brought about the possibility of 
wing, fuselage, and tail flutter. As an 
Army report on flutter states, “In the 
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Fig. 2. Showing the airflow about an airplane 

in flight with the whirling vortices at the 

tips of the wings. The motion ef the air about 
a plane is quite complex. 


beginning of aviation, flutter was but a 
dormant possibility. As performance in- 
creased, particularly speed, and as canti 
lever structures came into use, flutter 
began to appear, first in wing tips, then 
in rudders, and recently all over the 
airplane. Not sufficient attention was 
paid to flutter until a number of acci- 
dents had occurred. .. . All government 
agencies interested in aviation are today 
contributing their facilities and brains 
to the understanding and control of air- 
plane fiutter.” 

Airplane designers, however, know 
considerable about the causes of flutter 
and its prevention. This knowledge has 
been largely gained in the past several 
years. What then are the causes of 
flutter? 

In words of a mouth full, flutter is 
a resonant vibration. For illustration, 
consider an unbraced or cantilever wing 
with its aileron. Suppose a gust hits 
the wing bending it quickly slightly up- 
ward. As the aileron is hinged at its 








Vibration test machine arranged to 
reproduce the effects of wing flutter in terms 
of definite units. By the use of this machine, 
any desired frequency of vibration can be 
used. 


Fig. 1. 


leading edge the up jerk of the wing 
will not move the trailing edge of the 
aileron very much 

The droop of the trailing edge oi 
the aileron then increases the angle of 
attack of the wing. This action is shown 
in practice. Due to the increased angle 
of attack the lift of the wing is greater 
and it bends still further up. Finally 
the stiffness of the wing causes it t 
spring back, but because of the aileron 
action it deflects still more the other 
way. 

Depending on the weight of the wing 
and other factorss this process will take 
place just so fast, say for instance at 800 
times per minute. Also a wing will just 
naturally vibrate at a certain rate just 
as would a tuning fork, or a saw blad« 
held rigidly at one end. 

If in this particular example the wing 
had a natural tendency to vibrate 800 
times per minute, the action of the 
aileron in changing attack and the nat- 
ural frequency of the wing would be 
the same. Therefore resonance would 
take place, and the vibrations of the 
wing might build up till the wing tip 
wobbled several feet. If the vibrations 
get too great, of course, the wing breaks 

Too, there are always eddies about an 
airplane and they usually occur with a 
definite pattern, repeating with a regu- 
lar frequency. These eddies may buffet 
the wing or tail into vibration. The pat 
tern of air currents around an airplane 
has been classified to a certain extent as 
illustrated in Figure 2 

There are wing tip vortices, which it 
they could be seen are just like a whirl 
pool in water. Because these wing tip 
vortices do not touch any part of the 
airplane they are no cause of flutter. 

Complicated eddies are present in the 
propeller stream. Furthermore, these 
eddies have energy stored in them equal 
to the power output of the engine driv- 
ing the propeller. Fortunately, the fre- 
quency of the propeller eddies is about 
3,000 to 7,500 cycles per minute, which 
is so much higher than are the natural 
frequencies of the fin and stabilizer that 
resonance does not take place. The slip 
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stream, however, often does cause tie 
rods of wings and tail to vibrate. 

The wing going through the air also 
causes a series of waves to follow be- 
hind it. These air waves may be con- 
sidered from their effects to have much 
the appearance of waves in water. 
Roughly at normal airplane speeds, the 
distance from crest to crest is somewhat 
greater than five times the thickness of 
the wing. 

Unfortunately, these waves do strike 
the tail surfaces of an airplane, particu- 
larly those of low wing airplanes. The 
effect does not necessarily have to be 
harmful, however, if resonance of struc- 
ture does not occur. The possibility of 
harmful effect may be further reduced 
by well designed fillets between the 
upper surface of the wing and fuselage, 
or by reversing the trailing edge por- 
tion of the wing near its root 

Turbulent air currents may also be 
caused by the landing gear, fuselage, 
cockpits, windshields, etc. The eddies 
thus caused may be harmful. Instances 
have occurred where airplanes suffered 
destructive flutter with the landing gear 
out at high speed, but were unaffected 
at even greater speeds when the landing 
gear was retracted. What have design- 
ers done to combat flutter and its at 
tendant evils? 

For one thing, they now test the fre 
quencies of various parts of the airplane 
to make sure vital units of the airplane 
have natural frequencies above the 
period of those likely to cause trouble 
These tests are made by means of an 
electrically driven unbalanced, rotating, 
wheel. 

The rotating, unbalanced wheel is set 
on the part of the airplane to be tested, 
as for example on the horizontal stabil- 
izer. The revolutions per minute of the 
wheel are varied until a speed is reached 
where the horizontal stabilizer starts to 
vibrate very violently. From the r.p.m 
of the unbalanced wheel the natural fre- 
quency of the horizontal stabilizer vibra 
tion is found. This test apparatus is 
shown in Figure 3. 

Designers have found from experience 
that any part of an airplane with natural 
frequency below 600 cycles per minute 
is dangerous. To obtain frequencies 
higher than that in some airplane parts 
requires ingenuity on the part of de 
signers, especially if the weight of a part 
is not to be increased. This is becauss 
a higher frequency generally calls for a 
more rigid and thus stronger or heavier 
part. 

Dangers from flutter may usually be 





eliminated by the proper design of ailer 


on, elevator and rudder The impor 
tance of the proper design of these air 
plane control surfaces is emphasized by 


J. A. Roche, army aeronautical engineer 
He says, “A large number of flutter 
cases have been cured by redesigning a 
control surface, and to date no case of 
flutter has failed to be cured by su 
redesign. It can be inferred therefrom 
that, while perfect design of control 
surfaces may not prevent flutters regard 
less of the character of the air flow an 
(Concluded on page 69) 








Rocket Developments by Dr. Goddard 
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High altitude fiying with the most modern type engine driven planes has about reached its 
limit. The rocket promises higher speeds and greater altitudes than possible with these 
pursuit planes. 


FTER fifteen years of extensive 

study and untiring labor, Dr. 

Robert H. Goddard, of Clark 
University has announced through the 
Smithsonian Institution the develop- 
ment of his “rocket ship,” which is cap- 
able of 700 miles an hour. 

The “motor” yields more than 200 
horsepower per pound of its own weight 
and speed. The Liquid-propellant rocket 
has drawn the attention of many fa- 
mous research experts in this field among 
them the well known Colonel Charles 
A. Lindbergh. 

The “rocket ship” of some distant 
future has long been one of the favorite 
fantasies of imaginative people. But 
serious scientists agree theoretically 
that such a projectile might rise to 
heights above the earth’s atmosphere 
It might even get outside the earth's 
gravitational field. It might carry auto- 
matic physical recording instruments, 
and ways could be devised of getting 
them to earth again safely. It might 
even—without going beyond the legiti- 
mate bounds of imagination—carry a 
human being 

However, the practical difficulties in 
the way of even the first of these the- 
retical possibilities are enormous. 
Every step of the development must be 
traversed by patient, laborious, and 
often disappointing experiment Dr. 
Goddard, after careful theoretical calcu- 
lations, undertook the labor of working 
out the practical aspects of the problem 

the details of construction, the qual- 
ities of materials, the qualities of propel- 
lant mixtures, etc. He has encountered, 
as might have been expected, many un- 
forseen difficulties. He has been doing 
the pioneer practical work, digging the 
substructure for the possible rocket nav 
igation of the future. 

The “rocket ship” of even the mildest 
fantasies still is a long way off, but the 
laborious work of the Clark University 
physicist has cleared away some of the 
most stubborn threshold difficulties and 


brought whatever possibilities there may 
be much closer to realization. 

From the first the work has had the 
support of the Clark University, of the 
Smithsonian Institute, of the Carnegie 
Institute of Washington, and finally of 
the Guggenheim Foundation which has 
financed it for three years in a specially 
constructed laboratory at Roswell, New 
Mexico. 

A basic problem was that of the 
“rocket motor,” or combustion chamber, 
from which were to be ejected the ex- 
ploding liquids which gave the propul- 
sive power. Here is the status at pres- 
ent, as reported by Dr. Goddard: 
cided upon for use in flights was 53 
inches in diameter and weighed 
pounds. The maximum lift obtained 
was 289 pounds, and the period of com- 
bustion usually exceeded 20 seconds. 
The lifting force was found to be very 
steady. Using the most likely value of 
the total mass of liquids ejected and 
the integral of the lift-time curve ob- 
tained mechanically, the velocity of the 
ejected gases was estimated to be over 
5,000 feet per second. This gave for the 
mechanical horsepower of the jet 1,030 
hp., and the horsepower per pound of 
the combustion chamber, considered as 
a rocket motor, 206 hp. It was found 
possible to use the chambers repeatedly.” 
Compare this with Manley’s famous 
pioneer airplane engine of 1903 which 
weighed 2-1/5 pounds per horsepower! 


“The combustion chamber finally de 
+ 


ws 


After repeated tests with various ex- 
plosive materials Dr. Goddard found 
that the best results were obtained with 
a mixture of liquid oxygen and gasoline. 

Another knotty problem is that of 
stabilization. From the first it was of 
primary importance to perfect some 
means of keeping the rockets in a ver- 
tical course automatically, since a rocket, 
it was shown by Dr. Goddard's experi 
ments, cannot rise vertically to a vers 


Concluded on page 58) 
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Official Data for the Flea 


Here we have the latest laboratory information on the wing setting of the Flying Flea, a point often in dispute among the 
builders of this lightplane. The author has the exclusive license for the United States and this information is therefore 


l is very important, for proper flying, 

that the wing adjustments and posi- 

tions on the Flying Flea be exactly 
as determined by the French Air Corps 
ratory. These dimensions were 
kindly sent to me by Mr. Mignet with 
his earnest request that they be observed 
to the smallest detail. 

Accidents that have occurred in the 
past have, in the most part, been due to 
the correct final adjust- 
ments, and it is the inventor’s particular 
lesire that everyone will carefully study 
make adjustments accord- 
accompanying dimensions 

out thoroughly, both in 
he windtunnel and in actual flight. 
1—The machine is correctly centered 
when, in normal flight, (cruising flight) 
the front wing has an incidence of 2 de- 
grees less than the rear wing. Then the 
vertical through center of gravity is lo- 
ated 27 9/16 (twenty-seven and nine- 
sixteenths inches) back of the leading 
edge of the front wing. 

2—Then the position of the control 
stick must be such that the front wing 
has a play of 5 degrees up and 5 degrees 
down of the normal flying position. 

3—The gap between the front wing 
and the rear wing must be, at least, 
fifteen inches and three quarters. This 
will give a length of twenty nine and one- 
half inches between the front of the cock- 
pit and the main spar of the front wing. 

4—In cruising flight the back of the 
uselage has 6 degrees to the horizontal 


e neglect 


he plan and 
ingly rhe 
ave been tried 


(level) 

5—The axle of propeller must be 
parallel to the top of the fuselage, (o1 
yn the same line if possible) or below, 





authentic. 


by CLAUDE COULANGES 
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This drawing shows the exact wing setting advised by the inventor of the Flea, Henri Mignet, 


and should be carefully studied by 


which is better, if possible. The correct 
position of the axle of the propeller will 
prevent the nose from going up when 
the motor is shut off. 

6—The overlap of the two wings may 
be from 0 to 6 inches. 

7—The struts (instead of cables) are 
absolutely necessary. 

If these rules are followed the ama- 
teur-built FLYING FLEA is absolutely 
safe. 

One of the accompanying photo- 
graphs shows the last word in Flying 
Flea construction, a genuine authentic 
last edition built by Mignet. This open- 
cockpit job, with Mignet in the cockpit, 
has undergone several modifications, the 
most important being the substitution 


ae 


‘Pou Bebe,” the latest development in open type Flying Fleas, with Henri Mignet, the 
designer, sitting in the cockpit. 


builders and intending builders. 


of tubular control struts to the front 
wings instead of the previous uncertain 
cable controls. The entire control sys- 
tem now consists of rigid members and 
the photo shows these struts running 
from the fuselage to the trailing edge of 
the wings. 

The little open job, now being put 
into production in France, is provided 
with a 25-horsepower, two-cylinder, 
two-cycle engine which gives it a top 
speed of 100 m.p.h. It weighs about 
225 pounds and can take-off, fly, land 
and stop within 300 feet. The landing 
speed has been reduced to 15 m.p.h. A 
new landing gear has been installed, 
which does away with the old type rub- 
ber shock absorber cords. Mignet is 
now busy building a two-seater Fly- 
ing Flea of the same general design but 
much larger than the single-seater. Not 
much information has yet been released 
on this latest adventure, but it is en- 
tirely possible that we will soon be able 
to publish the full specifications 

It is rumored that Mignet will visit 
the United States this fall to supervise 
the first of the Flying Fleas to be placed 
into production in this country. This 
will mark an interesting epoch in the 
history of American lightplane activities 
and we trust that the estimated price of 
$500 for a Flying Flea complete will be 
an actuality. 

It is interesting to note that a Flying 
Flea Club is being organized in Chicago 
under the auspices of the Army and 
Navy Club. The membership of this 
unit will be limited to 30 members and 
the fees will be five dollars monthly for 
three consecutive months. The total 
sum will then be used for building the 
latest type Flying Flea which will be 
kept at a north side flying field 
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Stress Analysis Made Painless 


Here is a nomograph by which all ordinary calculations for torsion and torque can be made without the necessity of 


working out the figures “long-hand”. 
by RAOUL J. HOFFMAN 









HE application of loads to stru — . TOR: 
tural members creating a twisting roe adn epi an ‘ saan =<T 
moment (torsion) is rarely found , en s > as. PER SQ 
Usually a bearing close to the lever = 3 
transmitting the force will permit the “T : z 
assumption of the existence of a ndi F 
tion of pure torsion, instead of combine: s w 
: : e: 
torsion and bending. 
Torsional stresses are generally pres 
ent in the control system at the wheel 
torque tube to which the control stick is 00+ —_ e: 
secured, aileron torque tube and other i - 
applications. Pure torsion is caused a 
the action of a couple (two forc« t — siet-2c 
equal magnitude but opposite in di . do 
tion) on a shaft as shown in sketch ot 9 


the nomograph. The forces multiplic P t i 
by their distances L/2 will result 
torsional moment M, = FXI 

This external moment is balanced 
an internal resisting moment of shear ” +s 


stress multiplied by a shape factor of 














cross-section. This shape factor is calle 5004 o4 % : 
the polar section modulus 2 bad: 
» 

In a_ previous article n bending } 07 é 
stresses we used the term “‘section mod | 18 14-20 ‘@: 
lus,” determined relatively to an axis aes ae 
the plane of the cross-section. The pola t = a 
section modulus is found relative to at + = tan > 
axis normal to the plane of the oe 
section. For round section the polar se ane 
tion modulus is twice the sectior 000 3 S16 ---@li 
modulus | «Eat te ! 

Che torsion, naturally, will cause a 5 ERR e= 6 iw. 
angular deflection, the magnitude « § 7} ea Oa JU —+ + 30 457 0 
which is an indication of the stiffne | 7 oe 3 re €0 ay WA CRNESS 
a member. It should be investigated =" £ “aie 
members of great length in order t a oO 
minimize flutter or vibration by taki: | ae 
the next size larger tubing 

The angle of twist has a sim | / 
tion to the outside liameter and the i { 
maximum stress if used round s wie | i\ 
and tubing. This equation noted on the I + pepe om x 
chart will give you the angular defi ' t | = ‘amar ‘ 
m degrees, one degree A ll ye a tray i =d 3 t - « ed o 
134% of the distance from the axi ; 8 + \ % it 

We may add a few Is to the 1 q- © 
misunderstood fact afet t 
factor of safety is an arbits c t . tina sie jl 
which the applied stat loads ar wit ' | _ POLAR = pe Aes egees 
plied for the purpose f desiening conch MODULUS 36 ULU 
member to carry a load expected durit 10 4 . 7 . QA = 


maneuvering in the air or on the grour + ia © io o-4" ND STEEL TUBING 


; D SHAFT 
without a set deflection. The margin of i WIST ANOLE IN CEBREES 


safety, on the other hand, is the percent | ‘ “s" a> , 1967 | eesprauce FOF 100 IN LENE 

















age by which the actual (ultimate 50.0004 e 8s mos ae } | eorees = STEAR-STRESSy goo4s 
strength of the member exceeds | ; uy" 1 i 8 I ; 
design load. ‘ ; ; eet § ! 
The nomographic chart is simple wher ‘ | 4 sl 
figuring solid shafts. Connect the tor 30,000 — ve 
sional moment on scale N 5 with the a ! Se 917." T 
maximum shear stress on scale No. 2 @A@ @® 
then the intersection with scale N - 


4.100 L\85.APPLIEC } DIAMETR 


3 rive vo e diameter f the shaft arrw CALLT OPPOSITE POINTS ON THE RIM. FACTOR OF 
will Sive y¢ u th a U . ETY IN PER CENT USING AI -IG MILO STEEL TUBING (| DIVIDED BY .OBS =15.3 





SAF 











I his meth: id cannot r€ applie d TO THE CURVE’MILO CARGON THEN HORIZONTALLY TO SCALE z. CONNECT This POINT 
: pesceaag . i. wit WILL F NE INTERSECTING 29 ON SCALE NSS TH MOMENT THE TUGE CAN 
tubing. Thin walled tubing subjected a. MES (S[FS}-2 BS MARGIN OF SAFETY EQUALS 
¥ 100 Per — OF TWISTs ODD4Bx 2400 * FOR 100 IN 





(Concluded on page 71 
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The Progress of Aircraft Radio 


ADIO aircraft has expanded 
impressively these past few years. 
All types of air services find its 
reasingly vital to their existence 
vely recent in practical 
ation because commercial air trans 


tation itself 1s, the accepted sense, 
a dozen years of age. In modern 

e it is the radio-telephone equipment 
ypears more adaptable to the routes 
land, while the water airways and 


ry or naval requirements are 





lled | le, except at terminals 
re VOICE serves bette 
unsport airlines cannot continue of 
v ] most important fea- 
re in the terests of passenger and 
satet Draft control 1S, of 
e, tl ther big reason for radio 
the plat using two-way circuits 
eir ground stations and vice-versa; 
ground ntrols themselves run the 
lines y their continuous point-to- 
nt stat 
For the private flyer who spreads his 


untry beyond the confines 
is he training field, at least the 


tweight but sensitive beacon-and- 
ather receiver is considered as neces- 
in equipment as any dial on the 
strument rd. The government pro- 
des the rmation 24 hours a day to 
nefit the pilot who is thus guided on 
oute and apprised of changing at- 
spher onditions. 
\s experience is gained and the private 
lane becomes just another—but a 
ghly special—form of transportation, 


hen the itinerant aviator must add a 
idget transmitter to his apparatus if 
e wishes to land at major airports. 
[his is because the man in the airport 
yntrol tower needs full cooperation in 





wie 





S. Set 
wl 1 








An Eastern Air Lines pilot in a Lockheed “Electra” talking over a Western Electric radio tele- 
phone. The navigational instruments are mounted on the instrument board in front of him. 





Radio equipment in the Waco plane of 

A. Felix du Pont, Jr., showing the midget 

private fiyer’s transmitter compactly  in- 

stalled under the rear passenger's seat, to- 
gether with the power unit. 





wyaeces 
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Courtesy Western Liectric Company 
Traffic control tower at Newark Airport. W. J. Conrad is directing the takeoff and landing 
of planes by radie. On the desk will he seen the lighting of the fleld 


preventing accidents among the increas 
ing numbers using the ports. This two 
way system also gives the facility oi 
contacting the Department of Commerce 
stations along all the airways 

And finally such equipment becomes 
part of the rigid government regula 
tions fe ir all those W ho, be sides the sched 
uled transport planes, use the airways in 
any circumstances of blind flying in thick 
weather or over the tops of cloud layers 
The radio sets Ives are fine 
pieces of engineering nowadays. The 
small ones are run off dry batteries o1 
from storage batteries through vibrators, 
like motor cars have, or through 
dynamotors that step up the lower bat- 
voltage- 


tery voltage Engine-driven 


regulated generators keep the batteries 
up. 
It is perhaps surprising that the actual 


power that goes into the antenna from 





the smaller transmitters w light only 


a bulb of 5 watts if voice is used, or 10 
watts in the case of telegraph The 
bigger sets naturally have greater output 
and, by the same token 


require more 


power input due to greater heat and other 


incase 
Indeed, this question of power require- 
ments is one of the dee problems of 


the moment. Since the engines have 


about reached the limit in appendages, 


the various power unit manufacturers 


are now building electrical generators 
' 


run by independent gasoline units sepa 


rate from the motors of the ship. This 
gives the advantage of taking care of 
growing requirements besides the radio, 


and in event of motor failure, or in a 
electricity will still be 


hese new units are mainly 


forced landing, 
forthcoming. 
for alternating instead of direct current 


which is interesting in that it indicates< 
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the inevitable trend in aircraft radio 
design. 

Then, too, with more power available 
the output can be stepped up to increase 
the range in miles that the radio signals 
may reach. 

Besides the communication feature the 
most interesting items involving radio 
on aircraft have to do with navigation 
aids. The homing device, for example, 
is now available to anyone. By it the 
pilot may fly, in darkness over unfamiliar 
terrain or in “pea soup”, keeping an eye 
on a pointer whose indication will eventu- 
ally bring him directly over the towers 
of the station to which his receiver is 
tuned. 

There is also in use 
that translates the wave from a narrow- 
beamed transmitter on the ground at a 
known location into the glow of a lamp 
on the instrument board. This is an 
added check on such signals as, for in- 
stance, one receives in the earphones 
when coming in over t 
government beacon. 

Once over the ground location, which 
is known by any one of a number of 
identification methods, the plane may be 
landed blind by another special receiver 
used simultaneously with the beacon 
band receiver. A radio 








a special receiver 


he towers of a 


“channel beam’ 
keeps the course straight into the land 
ing area and a “bent 
upward from the airport allows the plane 
to glide down to a normal landing. At 
least one airline has successfully tied 
the automatic pilot to this radio 
and landed its plane blind with very little 
human guidance. 

This radio in its application to aircraft 
is obviously building that confidence to 
the day when people in ships of the air 
will fly, with complete peace of mind, 
anytime, anywhere. 

The possibility of further radio protec 
tion in the future by what might be called 
“radio collision barriers,”’ for the protec- 
tion of the ships against collision with 
mountains, high-lands, buildings and 


beam” sweeping 


device 


other planes is not remote. In the event 


of such protection, flying will be even 
safer than on earth bound traffic. 

Protection of isolated mountain peaks 
by radio beacons of local field but of 
great intensity are certain warnings to 
aircraft descending below a given safe 
level. 





Courtesy Western Electric Company 

A two-way radio telephone equipment for 

privately owned planes. The upper unit is 

the transmitter while the lower unit is the 
two-band receiver. 





Courtesy Western Electric Company 
Showing the Western Electric equipment lo- 
cated under the seats and out of the way of 
the pilot. 





Courtesy Western Electric Company 


Radio ground station of Eastern Air Lines, Newark Airport. Radio Operator E, L. Saunders 

is typing a message for Fred A. Jones, airline pilot. The left cabinet at the rear is the rectifier 

anit while the right-hand cabinet is the 400-watt transmitter with an automatic dial selection 
of ten frequencies. 


Britain Produces More New 
Bombers 


RITAIN’S latest heavy bomber—a 

large twin-engined monoplane—is 
now in an advanced stage of its flying 
trials, and plans are ready for its pro- 
duction in large numbers. 

For several Great Britain de- 
layed development of heavy bombing 
aircraft, believing that the nations as- 
sembled at the Disarmament Conference 
might agree to the drastic limitation, if 
not indeed to the entire abolition, of 
such weapons of war. 


years 


The British government's own scheme 
for aerial disarmament included limita- 
tion of the unladen weight of military 
aircraft to three tons, a figure that 
automatically precludes the heavy 
bomber. That the Conference would 
fail to reach agreement became more 
and more clear as the _ discussions 
dragged on, and about a year ago the 
British government placed orders for 
new heavy bombers, a type of warplane 
which, incidentally, other nations had 
not ceased to develop energetically 

At that time the British industry un 
doubtedly had some leeway to make up 
in heavy bomber design; though the 
craft in the Royal Air Force compared 
favorably with those in service with 
foreign powers; the “prototypes” of 
more modern aircraft were lacking. 

Today the new machine, designed to 
comply with the most recent official 
“heavy bomber” specification, promises 
to be a step ahead of the best compar- 
able foreign aircraft. 

The most up-to-date aerodynaraical 
knowledge and every modern device to 
augment efficiency and performance are 
embodied in the structure of the aero- 


plane, which is officially styled the 
“Whitley I”. Designed and built by the 
Armstrong Whitworth company, the 


Whitley is a mid-wing cantilever mono- 
plane, with no external struts or brac- 
ing wires to mar the smooth exterior 
lines. In flight the undercarriage units 
are retracted by hydraulic power within 
recesses at the rear of the engine 
nacelles. 

The fuselage is monocoque, needing 
no interior struts, and its 
stressed metal skin carries a big pro- 
portion of the loads and strains imposed 
on the machine. The great wings, which 
are unusually deep at the centre, have 
a single main spar and are built in light 
They measure 84 feet from tip 


bracing 


alloy. 
to tip 

Power is derived from two Siddeley 
Tiger air-cooled 14-cylinder radial en- 
gines, each developing more than 800 
h.p., and fitted to drive a controllable- 
pitch three-bladed airscrew. This device 
is the aerial equivalent of the automo- 
bile gear-box, and enables a bigger load 
to be carried by an aeroplane at higher 
operational speeds than are feasible with 
fixed-bladed screws. 

Hydraulically operated flaps, attached 
at the trailing edges of the wings, facili- 

(Concluded on page 71) 
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Hints for the Home Builder 


This is the first article in which the author gives the home builder many helpful tips and 
suggestions that will be welcomed by beginners. 


ARLY last spring I was invited 
to watch the test-hop of a new 


lightplane. I had known the 
builders of the ship for some time and 
I gladly accepted their invitation. 

[The boys had spent over a year in 
the construction of the ship and the 
workmanship was something to be 
proud of. The spruce, for the wing 
spars and for the ribs, had been very 
carefully selected, each rib had been 
constructed with the utmost care and 
the whole thing was as nice as any 
factory job could be 

We arrived at the field shortly after 
six. The ship had been assembled and 
checked the day before and it was all 
ready to go. The construction was of 
the conventional type—a two place, open 
cockpit, parasol monoplane. She had a 
split type landing-gear, adjustable stabi- 
lizer, dual controls, parachute type seats 
ind looked very snappy, 

The test pilot climbed into the cock- 
pit, one of the boys propped the motor, 
and she took hold with a roar. She 
turned up a trifle over 1800, sounded 
fine and the slipstream blew away 
everything that wasn’t tied down. He 
throttled her back, we pulled the chocks, 
and he poured the coal into her. The 
result was sickening! She gave a feeble 
lurch and waddled slowly down the 
field. Her top speed was about ten to 
twelve miles an hour, and he couldn't 
raise the tail on a bet! 

The boys gave up at noon and took 
her apart to take her back to the shop 
When we got her safely inside, we 
pulled our chairs around in a circle, got 
out the blue-prints, and held a council 
of war. Why didn’t she fly? Why 
wouldn't she move any faster than she 
did? Since then a great many light- 
plane builders have asked the same ques- 
tion. 

In nearly every case the answer is 
the same. The amateur builder has 
stepped into a job without sufficient 
training to handle it right. 

What happens when a fan decides to 
build a plane? First he picks out the 
set of plans which look the best to his 
untrained eye and hopefully sends to 
the manufacturer for them. 

According to all the dope he can get 
he merely needs a hammer, screw- 
driver, monkey wrench, and a little am- 
bition, and in a month or two he can 
sit on a cloud with his feet hanging 
down. It sounds swell—till he tries it 

Let us assume that you are in the 
market for a ship and that you want to 
build it yourself. Your first step is to 
get a good set of working plans. There 
are a number of these plans on the mar- 
ket. None of them are expensive and 


by G. E. McPHERSON 


they will all save you a great deal of 
time and money if you follow them 
closely. 

This is a point that cannot be 
stressed too often. FOLLOW YOUR 
PLANS!!! Take time out and look 
them over thoroughly. Make sure you 
understand every step in the construc- 
tion. Study these plans till you feel that 
you can throw them away and still be 
able to build the ship. Then be sure 


that you don’t file a single piece of steel 
or put in a single bolt without first re- 
ferring to these plans. 

The fellow who puts out these plans 
didn’t just draw them up from memory 
after he had built a ship; he has gone 
over each detail again and again till he 





This amateur plane in a stunt flight proves 
that anything is possible—but not always 
probable. 
is sure that it is perfect. He may have 
built five or six ships and test-flown 
them under every conceivable condition 
till he was sure he couldn't improve on 
them. He has sat up nights and sweat 
blood long after other people were in 
bed in an effort to give you the best 
possible plans. He may have spent 

years in working out his ideas. 

For the love of Mike, fellows, give 
him credit for his work, and, if you 
value your necks, follow his plans to the 
letter. We're all willing to admit that 
the designer may not know everything. 
but he usually knows more than we do 

Before we get into the actual con- 
struction of the ship let us see how a 
designer works. There are ten steps in 
the process of design and approval of 
an airplane. These steps are not always 
followed in sequence, but vary slightly 
according to the particular designers 
practice. 

1. He gets an idea for the ship. 

2. He puts this idea down on paper 


in the form of drawings. These are 
three view drawings; front, top and side 
views. 

3. He chooses his airfoil or wing 
curve and makes rough calculations as 
to the top speed, landing speeds, and 
horse power required. 

4. He builds a scale model to see how 
the general proportions work out. 

5. He builds a mock-up. This mock- 
up is merely a full size model of the 
cockpits or cabin, as the case may be. 
This is to determine whether or not 
there is sufficient visibility, clearance in 
the control column, etc. 

6. He builds a scale model for wind 
tunnel tests. 

7. He makes a balance diagram and 
works out the detail design of the ship 

8. He builds the ship and test hops it 

9. He takes out all the bugs. 

10. He submits his drawings and 
stress analysis to the Bureau of Air 
Commerce. 

Now let us analyze this process and 
see if there is anything we might use. 

First, the designer gets an idea. This 
merely means that he determines what 
type of ship he wishes to build. If it 
is a large airliner it will probably be of 
monoplane construction, either low wing 
or high wing; if it is a racing ship it 
will probably be a low wing ship; and 
if it is a high performance ship for 
stunting it will be a biplane. 

As far as efficiency is concerned 
much has been said in favor of both 
the monoplane and the biplane construc- 
tion. 

It is a well known fact that the 
biplane is better braced and has greater 
strength for dangerous maneuvers 
However, the monoplane has less drag 
for the same wing area. The principal 
objection of the average operator to the 
monoplane is its great wing span which 
makes it hard to hangar. 

As a rule, the monoplane is the best 
bet for the light plane builder. It rarely 
is hangared, for one thing, so that size 
is no particular object. A low wing 
monoplane is not recommended for the 
beginner due to the fact that it is diffi- 
cult to fly. 

A high wing or parasol monoplane is 
one of the most stable types of con 
struction and is very easy to build 
From this we can see that before you 
pick out your plans it might be well 
to take a few of these things into con- 
sideration. 

In the event that some of you are 
particularly interested in a low wing de- 
sign, a few notes on this type of ship 
might be wise. 

You all know from your study of 


(Concluded on page 70) 
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Parks College Enlarges Propeller Department 
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Here is the modern well equipped propeller department at Parks Air College. 


HE equipment in this newly en- 

larged propeller department of the 
Parks Air College Master Mechanics 
School was manufactured in the School 
in the course of instruction, excepting 
only the balancing stand and the flex- 
ible shaft polishing machine. 

Wood patterns and molds for the cast 
iron pedestals, pitch tables and also 
straightening fixture which is located in 
the background, were made by advanced 
mechanics students. They also did the 


final machining of the various parts and 
assisted in their placement. 

The pedestal in the left foreground 
accommodates the two-blade Smith 
controllable; the one at the right is the 
three-blade Hamilton controllable, while 
the pitch table at which the student and 
instructor are working accommodates 
variable pitch propellers. 

The straightening fixture is used in 
the servicing of propellers with bent 
blades. 








Notes on Airplane Wing Design 


by PEYTON AUTRY 





| Bicldegate amateurs have been ponder 
ing over the span-loading and in 
order to obtain a low span-loading and 
small wing area at the same time, they 
have developed a wing which has an 
aspect ratio which is away too high for 
any practicable advantage since the 
strength of the wing is greatly reduced 
and for which much excessive weight has 
to be added. 

In designing any airplane, except for 
racing planes, the practicable 
aspect ratio is used since the effectiveness 
or efficiency at the speed at which the ait 
plane will climb is important. TI 
especially true of lightplanes. Rarely, is 
an aspect ratio of lower than 4 ever used, 
even on racing planes. The 
ticable aspect ratio is 8.5 or 9, the reason 





' 
largest 





largest prac 


being namely: 

(1) The thickness of the wing for a 
given wing section and specified area de- 
creases as the aspect ratio is increased 
which means that the internal structure 
will be very shallow which complicates 
the wing beam design and most of the 
strength will be through external |! 


brac- 
ing. This means added parasite drag and 


weight and the advantages of the high 
aspect are offset 
(2) A high aspect ratio means a large 


span. Hangar space (an all-important 
subject with the amateur) is increased 
and rental higher if the cost is so much 
per foot of span. Also, a longer tail- 
length is required which will add to the 
weight. 

The aspect ratio for a rectangular wing 
is the span divided by the chord, b/c. 
[f any other planform is used the aspect 
ratio is found as the square of the span 
divided by the wing area, b?/S. 

The wind tunnel tests made by the 
N.A.C.A. are on model airfoils having 
an aspect ratio of 6. Some other labora- 
tories use an aspect ratio of 5. The exact 
dimensions should be noted on the data 
sheets in any case. 

The induced drag, found as, 

C, xX Lift 
drag = —— — 1s 

3.14159 & A.R. 
greatly effected by a change in the aspect 
ratio. Curves derived from various data 
for the f and drag 


Induced 


corrections for lift 
coefficients for various aspect ratios are 
given in Table I 

The corrections are unity for an aspect 
ratio of 6, as most all airfoil’ data pub- 
lished in this country by the different 
laboratories are for this value. 
(Concluded an paae 58 





Some More Jokes 

lhe propensity of the English to drop 
their “H’s” is too well-known to need 
explanation. Also everybody knows that 
they add the same letter in places where 
it doesn’t belong. And this causes me 
wonder if the average Britisher wouldn't 
be apt to confuse the term “air-minded” 
with “hair-brained.” And, in fact, some 
people may be both. But not for long 
One or the other will surely win out. 

A young friend of mine took up avia 
tion. His friends and relatives knew he 
was head over heels in love with it. So, 
at the time of his birthday, his cousin 
was discussing a gift that would be ap- 
propriate for him. 

“He is a flyer,” advised his brother 
“why don’t you give him something for 
his airplane?” 

“A good idea,” said the cousin, “but 
I didn’t know he wanted to sell it.” 

And then, at another time his fathe 
wanted to find him for some reason or 
other, and his mother said he was out 
flying. 

“Yes,” 
look out 
angels.” 

One day he took his father and mother 
up over a beautiful expanse of scenery 
When they landed again the boy asked 
his father how he liked it, as the latter 
had been silent the whole trip. 

“When you've been married as long 
as I have, my son,” said his sire, “you'll 
learn that you can express a lot by si- 
lence. You'll have plenty of practice.” 

At one time there was a flyer whi 
developed a particular type of spin. He 
called it the Oliver Twist. It was a 
dickens of a good stunt. 

While he was doing it, he said he was 
perfectly cool, especially in the feet. 
which were actually cold. 

Somewhere, I think I heard someone 
refer to a garment worn by a letter-car- 
rier as a coat of mail. In like manner 
maybe I might be excused if I spoke of 
the garment of an aviator as an “over” 
coat. 

At least, generally it is over. There 
are occasions, however, when the avia- 
tor meets conditions that prevent him 
from rising. Like my friend who was 
unable to tear himself away from beau- 
tiful Florida last Spring, because his 
plane got stuck in the mud. 

He was almost in the same class as 
a certain hard-boiled pilot I know. Some 
friends were discussing him, and one of 
them said, 

“He's certainly been through the mill 
hasn't he?” 

“Yes,” replied the other, 
1 ground flyer, even so” 

\nd now, before you feel like putting 
me through the mill, I guess I'd better 
fly 

rransportation systems are often tied 
up into networks, so that tickets on the 
railroad will be honored by river steam- 
ers and so on. But there was an old 
lady who tried to get the pilot of an 
airplane to accept a railroad ticket. 

“And,” asked the friend to whom she 
was relating her experience later, “did 
he refuse it?” 

(Continued on 


said his Dad, “and if he don't 
he'll soon be outflying the 


“but he isn’t 


page 63 
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All Hail the “Sky- Kitten” 


A brand new type of lightplane has been worked out by the author in which a number of novel features have been incor- 
porated. This design is well worth the attention of our amateur readers. 


rOU have read about flivver planes 

\ and the Flea planes which are the an- 

to the amateur’s prayer because it 

upposed that they can be flown with 

tle or no knowledge of flying on the 

rt of the pilot. However, after flying 

ie of these little ships, the pilot’ may 

1 that his experience is not very help- 

to him when he steps into an airplane 
standard controls. 

I believe that the American amateur 

htplane builder is not satisfied with a 

f wings attached to a box. He 

] 


nts good clean streamline appearance 
It into his airplane for looks as well 
s efficiency Che light biplane is fav- 


d because of compactness. 
Many of us have wanted to build a 
all one-place biplane, with all the latest 
eas included, but we, unfortunately, 
for something that took a 
stly motor. The Sky Kitten may come 
earer answering your ideals for it takes 
ly 30 h.p. at 100 miles per hour and 
hat means only two and one-half gal- 
ns of gas per hour. 
\ second-hand converted Henderson 
4” motorcycle engine could be used. 
his gives 27 horsepower at 2700 r.p.m. 
f more power is desired out of the Hen- 
a geared propeller adaption can 
a pair of double chain 
rives similar to that used on Indian 
1otorcycles. Gearing the propeller to 
rn one-half the r.p.m. of the motor, and 
llowing the motor to turn up faster, will 
give 40 h.p. with a reasonably priced 
wer plant 
\ new type of split trailing-edge flap 
ised on the Sky Kitten produces so much 
lift that leading edge slots are not used, 


1 
ere aSKing 


lerson, 


e made from 


thus eliminating one costly accessory and 
loing away with one more gadget. Fly- 
ng this sl with split trailing-edge flaps 
gives you experience that will be use- 
ul when flying larger transport ships or 


late type ships so equipped. This is the 
nly reasonably priced, low powered 
lightplane designed with flaps of this 


ve and it is destined to perform won 


ers for the lightplane enthusiast. 

For example, in the past many light- 
planes have been built around Henderson 
engines speed of possibly 90 m.p.h. 

ut they had a very bad climbing rate. 
The pilot had to wish it off the ground 
Now we have the Sky Kitten biplane 


with modern equipment such as enclosed 
ockpit, monocoque fuselage, high speed 
wings, etc., all contributing to the con- 
servation of horse power so that more 
horses are available for climb and speed. 
With flaps slightly down, it can climb 
ut of the smallest field, where other low 
powered ships would fail. 
This ship, 


into a field at 


with flaps down, can dive 
45 or 50 degrees without 


iny great increase of speed so that a 


by VERNON W. PAYNE 


landing can be made safely (close to the 
beginning of a small field) over an ob- 
stacle. These new style flaps create lots 
of lift and a tremendous amount of drag 
or air-brake action when fully opened for 
slow landing 

A pilot who has not experienced a slow 
landing and short run after landing has 
a surprise in store for him. Many flaps 
are hard to operate due to the great 
amount of air pressure built up on them. 
The Sky Kitten flaps have their controls 
attached at the point where the center of 
pressure builds up on the flap, which lo- 
cation relieves the pilot of a strain and 
allows quicker movement of the flaps. 

Due to the efficient design of the wings, 
tips and flaps, this ship can be mushed in- 
to a landing without touching the controls. 
I would like to see a Flea that can match 
this performance. With flaps closed the 
wings have an extremely low minimum 
drag because the wing section is a thin 
one and the leading edge is not broken 
up with slots or other contraptions. A 
fairly high top speed with low power is 
our reward. 

Perhaps the following account will give 





you an insight into what you may expect 
on landing a flap equipped Sky Kitten. 
The original Knight Twister with only 
55 square feet wing area weighed 700 
pounds completely loaded or 1234 pounds 
per square foot of wing area. This is too 
high, and therefore it landed at 45 m.p.h 
and stopped rolling in 200 feet. We at 
tributed this to the large stagger, the 
location of the wings in relation to the 
center of gravity and compression of air 
between the lower wing and the ground. 

Now, please imagine what can be done 
with a Sky Kitten with flaps equivalent 
to a plane which is loaded only 5 pounds 
per square foot but has also the extreme 
air-brake effect of flaps. The action of 
the air compressed under the lower wing 
is going to make this ship land like an au- 
If a 5 or 10 mile per hour wind 
Kitten may appear 


togiro. 
is blowing, the Sky 
to stop in its tracks. 

It is hoped that if the Department of 
Commerce saw a few ships of this type 
perform, they would listen to the idea 
of issuing a new type special license for 
amateurs to build their Sky Kittens at 


home. We gain experience building our 
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Here is the layout of the “Sky-Kitten” which is a speedy little light biplane suitable for 
amateur use. 
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ships and are apt to develop something 
that may prove important to aviation. 

Looking over the clean lines of the Sky 
Kitten, we find that its fuselage has a 
fineness ratio of over 8 to 1, or length 
to width ratio. Only very clean high 
speed airplanes have fuselages of this 
type. All the strength is built into the 
skin for it is one-eighth inch plywood 
built into a monocoque form, strength- 
ened with longerons and rings or bulk- 
heads. This is stronger skin than used 
on larger two-place ships 

The cockpit inclosure can be opened 
in flight and slides into the fuselage out 
of the pilot's way, if he desires to fly 
with open cockpit. The tail surfaces 
are of spruce and plywood as well as the 
The long tail of the fuselage and 


wings. 
the large size of the tail surfaces are 
more than adequate to bring the Sky 


Kitten out of any undesirable maneuver 
quickly. 

It is commonly believed that biplanes 
are inefficient because of interference be 
tween wings but the Sky Kitten’s ex- 
treme gap-to-chord-ratio cuts down this 
interference to a minimum and the very 
large aspect ratio of the wings increase 
the lift efficiency to more than offset any 
losses due to the biplane effect 

Notice that the chord is 24 
inches and the span of the top wing is 
19 feet making an aspect ratio of 9% to 
1. Monoplanes are usually 5 to 1. The 
span of the lower wing being 16 feet 
makes it 8 to 1 aspect ratio. The gap 
between wings being 38 inches makes a 
gap chord ratio of 38/24 = 1.585 


average 


The wing tips are of a knife edge shape 
and.at a lower angle of incidence than the 
rest of the wing, to insure a minimum 
of drag at high speeds or to cut down 
the large losses due to formation of vor 
tices at the ends of blunt tipped wings 
This all results in increased efficiency o 
the entire wing, accounting for some of 


the high performance with low hors¢ 
power. 

The in-line engine of course also cuts 
down losses due to resistance of many 
cylinders sticking out in the slip stream 
and is easier to cowl in. The landing 
gear with streamlined wire for attach 
ment to shock absorber, inside of fuselage 


and wheel pants, cuts down the resist 
ance of this item to a marked degree 
The wings are spruce and plywood 
built strong for hard usage, but the fly 
ing and landing-wires brace it 
make the 
stronger than any 
built, believe it or not 


which 
assembly 
sh Pp of its class ever 


complete wing 


You may have noted that there is am 
ple room in the fuselage for the pilot, 
gas tanks and different types of engines 
The heavier the engine, the closer it must 
be to the fire wall 

After looking over the Sky Kitten ws 
believe you will agree that all the mod 
ern methods of fairing, balancing and the 
most efficient means of power conserva- 
tion have been used. This ship not only 
gives you a means of flying so that you 
can say you were up but also a pleasant, 
fast means of travel without great ex 
pense. 

END. 














Vidal's Foolproof Plane 


This plane, built essentially for the private owner, has many points of merit em- 
bodied in its unconventional design. 


by EUGENE K. GRAY 











A side elevation of the Hammond Y-1 plane shows pusher elements arranged in their best form, 
that is, with tail booms. 


F you can drive a car, you should be 

able to fly the Hammond Model Y-1 
airplane. Easy to operate, the Ham- 
mond can be landed merely by pulling 
the stick all the way back at 200 ft.— 
a maneuver invariably fatal in conven- 
tional craft. 

When desired it can even land by it- 
self, hands off, with no more of a bump 
than one gets with a parachute. Take 
off? Just open the throttle and light a 
cigarette. The directionally stable land- 
ing gear holds the ship on a straight 
course without the use of the rudder 
in fact, research is under way to remove 
the rudder altogether. 

For over two years, a moon-faced 
youth named Dean B. Hammond, who 
graduated from the University of Michi- 
gan in 1930, (Delta Phi's, take a bow) 
has been conducting research, flight 
tests, and construction of the Model Y-1 
for the Bureau of Air Commerce. De- 
livery of 15 will complete the 
company's present contract with the Bu- 
reau. 

Unusual in design and appearance, the 
plane is a two-place low wing, cabin 
monoplane, of the pusher type, powered 


ships 


Interior of the Hammond Y-1 cabin shows a 
simple but neat arrangement of the controls 
and instruments. 


with a 125 HP. Menasco C-4 engine. 
Designed to meet rigid specifications of 
the Development Section of the Bureau 
of Air Commerce, it is the first air- 
plane offered to the public equipped with 
a stable or nose wheel type landing gear. 

Old time flyers, when watching the 
ship go through its paces, shudder and 
all but cover their eyes when the little 
craft is landed from a full stall at 50 ft. 
and later glided deliberately into the 
ground without leveling off. In any case 
the plane clings to the earth without 
bouncing, stopping in its own length 
without nosing over when the pilot 
slams on the brakes. 

Upon contact with the ground, the 
plane rolls forward, the wings lose lift 
and bouncing is impossible. The hydrau- 
lic struts on the landing gear have 18 
inches of travel, thus the plane can stand 
the most severe landings. Spinning is 
virtually impossible. 

An inspection of the two-toned 
upholstered cabin shows that much 
thought was given to the comfort of 
the passengers. Two large doors are 
provided for easy entrance, which is 
made directly from the ground. The 
width, height, and leg room duplicate 
automobile practice. Deeply upholstered 
seats of the parachute type are installed. 
A readily accessible baggage compart- 
ment back of the seats holds 99 pounds 
of baggage. 

Special attention has been given to the 
instrument panel, which is lighted in- 
directly with rheostat controlled inten- 
sity. The throttle, starter, mixture, and 
trim controls are conveniently located, 
while below the panel the flap control 
and parking brake levers are easily oper 
ated from either seat. 

Continuing the trend toward all-metal 
construction in the small plane field, the 
Hammond Model Y fuselage is a semi- 
monocoque structure of 17ST dural 
bulkheads, formers, stringers, and cov- 
ering. The engine is supported in float- 
ing power type rubber bushings, this 
along with elaborate sound proofing of 
(Concluded on page 63) 
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Building the Vought Navy Scout Bomber 


by 
PAUL W. LINDBERG 


Model Editor and model designer for 


POPULAR AVIATION. 


T= is the latest type scout bomber 
developed for the Navy, and we 
know you will praise it highly. We con- 
sider our model for this month very 
attractive due to the great amount of 
letail together with its distinctive mark- 
ngs. It has proven an excellent flyer 
yecause of the large amount of wing 
surface. 





COLOR SCHEME 
Fuselage—gray and silver with green 
band. 

Cowl—gray with green front. 
Tail surfaces—white. 
Wing—bottom side—silver; top side 
Navy yellow 


Details—black, white and silver. 


CONSTRUCTION OF FUSELAGE 

It is necessary to place a sheet of 
ordinary wax paper over the plan to 
prevent from sticking to the 
plan. Now you are ready to build the 
fuselage which is constructed one side 
it a time. The longerons, vertical and 
etc., are held in place 
cemented. This is done 
yy inserting straight pins on either side 


cement 


liagonal braces, 
intil securel 
yt strips 
When fuselage sides are completed, 
hey are pinned to top view of the plan; 

such a manner, that the top longerons 
ice down and the sides are at right 
ingles with the table. The cross-mem- 
ers are now cemented in place, forming 
1 rectangular fuselage. Cut formers 
rom 1/32-inch sheet balsa and cement 

their respective positions as shown 
yn plan 

CONSTRUCTION OF MOTOR 


The cylinders are carved and sanded 


from balsa blocks. When fourteen cylin 
lers have been formed; to represent 
fins, wind heavy thread around them. 





The completed Vought Navy Scout Bomber. 





The Navy Vought Scout Bomber assembled and ready for covering. This photo will assist in 
explaining the accompanying plans. 


Make crankcase from two pieces of 
balsa. Rocker arm housings, push rods 
and other small details of motor are 
made of balsa 
CONSTRUCTION OF WING 
This wing is made up of two sepa- 
rate panels. Cut all ribs from 1/16-inch 


balsa. Pin the spar in position on the 
plan. Now, cement ribs in their proper 
locations. The leading and_ trailing 


edges are cut and sanded to shape and 
cemented to the ribs. 

The panels carry movable ailerons 
which are a great help in controlling the 
flights. Make wing tips from 1/16-inch 
thick balsa. We highly approve of this 
type of wing tip, because it is much 
easier to construct and neater in ap- 
pearance. 

CONSTRUCTION OF ELEVATOR AND RUDDER 

These are built from 1/16-inch square 
and flat balsa and are constructed on 
the plan. Their construction is very sim- 
ple, therefore, no trouble should result 
here. 

CONSTRUCTION OF LANDING GEARS 

The construction of landing gears is 

clearly shown on plan. 
COVERING THE MODEI 

Apply tissue to the various frame- 
work members, using a light grade 
model airplane dope to fasten it to the 
outer edges. Stretch tissue as tightly 
as possible to remove all wrinkles. When 
edges have dried, apply coat of water to 
tissue. After water has dried com- 
pletely, tissue will become taut. May 
we suggest that you pin wings, elevator 
and such to flat surface. This method 
prevents warping 


ASSEMBLY 

After the wing panels have been ce- 
mented to fuselage, make fillets from 
paper and fill in open spaces between 
fuselage and wing panels at trailing 
edges. Other small details are clearly 
shown on plan. 

TESTING AND FLYING 

Two types of propellers are used on 
this model. One has a wide blade and 
is made of fiber. This type of 
causes the motor to turn at less r.p.m. 
and greater flights result. By twisting 
the blades, the pitch can easily be ad- 
justed. The balsa scale propeller is used 
for exhibition purposes only. Six strands 
of % flat rubber are sufficient to fly the 
model. 

With the rubber motor and flying pro- 
peller in place, gently launch your model 
over tall grass. By this method, you 
can see if your model is properly bal- 
anced. hort 


blade 


If model glides a short distance, 
and nose rises abruptly, it will be neces 
sary to add weight to bottom of nose 
block. If model dives, add 
tail. 

After the model is balanced to glide 
on an even angle, you are ready to test 
your model under power. In making 
test flight, the principal thing to avoid 
is damage to your model. Gliding and 
flying it over tall weeds is the safest, 
because the weeds or tall grass break 
the fall gently in case that the model 
should stall or dive 

A few trial flights will acquaint you 
with the ship, and all other adjustments 
can be made through the adjustable con- 
trol surfaces. 


weight to 












































a a WIRE 









































= 





“6 SHEET BALSA 
4 = * 





|REINFORCE ae GUN SIGHT , i 









































\ 
\ 


ee ae 
i —_— 




















o7> ' 
fe H y 
OO aT TT a \f~- 
eer 
oo 
eaweo-= rT-2. 

















ose aged : US. NAVY VOUGHT 





























<O) ~)\— BIND WITH THREAD 


TO IMITATE FINS 








SCOUT BOMBER 

















: Pe 
/ Wi 
7 pn, * 
_ s/f *% 
PROP HUB |! comm |} | 












































GREEN 






































4 da 
NE L-a- —¥ - 
= y- = 
| = — eSn a / 
| ot if \ rd 
L a — - 
| a / ee Se ee sa: 
— a” M 
//, | _ 4 } 
| - -t-- -- eta a -- -oe eee 
_ \ “i 
Y X\ h 
= ~ : 
on i 
: \ tree ar sf 2 
+ 
‘ u 
| a 
| “— gle am anes am an —_ -_—— 












































Js fr 


47 







































































| v4 } 
L Lé-d 
p02) 








+- STIFF PAPER 


| 


8 








< a aiaitie 
2) fe (e--v VE < 
q Frey ea 
Le ' ; ice 
L/4 3) £J«@ 
—_ word. — i’) 
y) bia atncens adhe 
; p= - ale 
= ie t 
1 rte 
AS oe oe 
wo ~~ a 
xt LL 
O}] 
re 
——= a} 
1 f | x 
c 1 ‘ow 
y™ | & ‘ 
‘ yx ~ 1 
! 2 sD | a hs 
1 {2 pe ! 
_ ! eu Le ! 
‘a 1 » \ kK 
1 Ww) / 
, ! 
1 
svete ‘eh cater i 












































al 





























~ 
> 


_ 
1) 
al 
\ 
i) 
\ 
\ 
a nS te amthes =~. ss 
" 
\' 
I 
! 








<= 
¥ 

‘\ 
wa ‘ 


~~ 
> 
~ 





, “2 









































; ; () 
1 {pp k 
1 it 4 
’ h 
1 fl, ‘ 
| 
mE . 
7 r 
lows = halee Se pena nn 
| : 4 , 
| n h * 
| : : . \ 
| . - be | 
| : ’ 7 | 
" , 
: . 
| 4 4 be \ 
] b ; * i 
e- [ > ee Eee Shin al 
\ 
= - — 
! | 
| 
| | 
| | 
| | 
poo dp gon woo oo ei at 


























XUM 





































































































































































































49 








= 




















NAY Zaz 


zz 
Wi 
y 























"1 














——— 





F-15 





F-I3 





F-16 











aI 











me 7 
‘ 
by 




















if 
ii 
CT 

























































































XUM 


50 


Boeing School Starts Sheet 
Metal Workers’ Course 


ECAUSE airplan: 


Pacific Coast 
000,000 worth o 


are having difficulty securing sheet metal 
30eing School of Aeronautics 
of United nes, | 
California Airpor 


men, the 
a division 


at the Oakland, 

starting on August 4 a special 
metal course requiring on 
months. This special course will 


have in excess ot 


factories 


] ~ + + 
alrpiane contrat 


eight hours a day 


or 480 hours of 
As the 


school has placed all qualified gr 


in airplane factories which e asked 
the Boeing School for additional per 
sonnel, Boeing School officials expect 
they will immediately absorb their 
graduates. 


> 


in 


Air Line 





1 1, 
le 


hive ¢ 


instruction 


Placement 


Department 


the 
$15,- 


and 


aduates 




















(Continued from 
page 49) 
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DETAIL OF TAIL-GROUP 
Vought Navy Scout Bomber. 


Some Kinks on Lightplane Wing Construction 


ANY 


times it 


nN aeronauti 


conversation, the term “airplane 
is applied to some small sing] 


place ship containing 
25-30 H. P. 
There is probably a 


a 


m 


mo 


in the mind of the well 


ast. Let me stress the 


very different from a 


A lightplane can be 


V 


ba 
fit of the uninitiated that 


“lig 


° P 
designed wit 





otor ot 


ment of doubt 


ersed enthusi 


t for the 


htplane 


enough power and small enough desig1 


factors to be a successful 


rives a moment when 
when the power is 

upon the plane will no 
per air, because of we 
of power. When 


n¢ 
t 





emergin 


job. Then ar 


class of design by putting more power 
into the ship, there is a need for carry 


ing more weight in structural members 


until it is heavier and 
than the lightplane 
plane. 

It is imperative tha 
tors of the little plane 


It 


t 
{ 


as 


more power 


is then an air 


+} 
ti 


be 


lesign fac 
y] 


e ( 


employed in a 


about 


g trom this 


methodical manner. Since we are 


ussing wings only, we will not take up 
1 


dais- 


ill these factors. Such important mat- 
ters as span loading, wing loading and 
spect ratio are outstanding in wing de 
sign. If the span loading is used prop- 
erly, and a reasonable wing chord, as- 
pect ratio need not be given much con 
sideration. A ratio of about 6 to 1 is 


suitable. 
It is also important that the wing area 
right. <A lightplane loaded 3 to 4 
pounds per square foot, will handle some 
thing like a kite. It will be slow, light, 
sy and responsive on the 


e 


controls 
hese are sometimes called “fair weath 
er’ characteristics. On the other hand 
a ship with a wing loading of 7 to 8 
pounds per square foot of wing area will 


not fly so well, at least not with the 
power used by most homebuilders 
About a 4% to 5% pound wing loading 
is best. 

[his loading is distributed over the 


wing surface to the ship through the me- 


dium of the wing structure The load 


is thrown series of ribs which 
must be strong enough to receive this 
load and throw it onto the spars. It 
is in turn received by the struts and car 


ried into the fuselage proper. 


onto a 


Each of these structural members mus 
be strong enough to absorb the load anc 


to carry it into the next member. 


t 
| 


wing construction is started by 
building the spars. A spar 3%” thick by 
4” deep is sufficient on a span of not 
over 25 feet to give a safety factor of 
ten or eleven on a load of not over five 
hundred pounds 


Che 


The larger the span the deeper and 
thicker must be the spars. 

If the builder is designing his own ship 
he will be using some standard airfoil 
section such as a Clark Y, U. S. A.-35B 
U. S. A. 27 Gottingen and others. It is 
out of the bounds of practice to put an 
exactly even loading on the two spars of 
a wing. The front spar should be located 
about 15 per cent of the chord from the 

(Concluded on 


phage 54) 














XUM 


Aviations Wit and Humor 


All this uproar has resulted from an innocent little statement in the Airy Chat to the effect that humor did not seem to fit 


into aviation—somehow. And did we get an armful of 


HEN that crack was made in the 
Airy Chat of the last issue about 
the dearth of wit and humor in 


ition, J. B. R. certainly started some- 
ng with our readers. This has aroused 
much interest among our fans as the 

“Dream department or the 
that ran for some time in the 


Ship” 
Dinkeys” 


t 
i 


Out of the mass of replies that came 
we picked out the accompanying 
irtoons and the rodeo of aviation jokes 
ch, by the way, were contributed by 
\lisande Dawson of Irvington, New 
Jersey. Mr. Dawson has far exceeded 
ir expectations along this line and we 
know that you will smile as we did at 
many of his merry quips. 

The way things are going, it looks 
as if we were going to have a new de- 
partment pretty quick and with this 
roject in the offing, we will ask all of 
ou to kick in with your best jokes and 
artoons 

START LAUGHING HERE 

Pilot (calling back to airport by 
radio): I’m lost! 

Nitwit Operator: 
cation! 


Quick, tell me your 


* * o 


“How did Aunt Jemima make out 
when she attempted to land after her 
rst solo flight?” 
“She pancaked.” 
* * * 
Dumb Dora saw a plane the other 
lay that had no gasoline gage. Now 
she wants to know how the pilot can 
tell when he runs out of gas. 
* . * 


“Poor Percival cracked up in that 
snow storm.” 
“Well, that proves that not even a 


ake-eater likes icing on his plane. 


/\ 






; Dow# GiLMore!| 


pow!!! 





cartoons? 


“I hear Bill calls his new plane The 
3ullet.” 
“Yeah, but it’s just a blank.” 
. . - 
Co-Pilot (in borrowed ship): Good 
heavens, man, the left wing just fell off! 
Pilot: Don’t worry—it isn’t our plane 


Philip Chan- 
dier submits 
a new idea on 
banner trail- 
ing. “Why not 
use a clothes 
line for laun- 
dries,” says 
Philip. 


Instructor (at Kelly Field): Now, 
men, what is air strategy? 

Cadet: It’s when you don’t let the 
enemy know that you're out of ammuni- 
tion but keep on firing. 

+ * a 

Mechanic (to pilot): Say, have you 
got a motorcycle seat? 

Pilot: A motorcycle seat? What for? 

Mechanic: Well, I’ve just finished 
putting your plane back together and | 
have enough parts left over to make a 
motorcycle if you have a seat 


7 * + 
First student (as plane goes into 
spin): Quick, what do I do now, in- 
structor? 
Second student: Hell's bells—aren't 


you the instructor? 








Fi = 








WW de Hepsow je 


Bill Hopson submits this little phantasy on Col. Roscoe Turner and his overgrown lien 
cub—Gilmore. 





mail from our readers with all sorts of alleged jokes and 








First pilot: Say, that new 
yours throws your ship off center. All 


prop ol 


the pilots are discussing it. 
Second pilot: Yes, it’s the torque of 
(Oh! Oh! Editor) 
* > * 


the town. 


Pilot: Why weren't you ever a pilot: 

Mechanic: On account of a broken 
neck. 

Pilot: But you haven't got a broken 
neck. 

Mechanic That's just it l 
want one! — a 


don't 


New Shavetail: Say, look at the hor 
rible insignia on the side of that bomb 
ing plane. 

Old Timer: Shhh Not so loud 
That's the Squadron Commander look- 
ing out the window. 

















Fred Collins, Jr., entitles this cartoon of a 

gas model meet. “My most embarrassing mo- 

ment,” and well it may be for the fellow be- 
ing chased by his model 
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(Continued from page 19) 


The Airplane of Today and Tomorrow 





size of the wings would allow the motors 
to be carried entirely within the wings 
with about two turbines operating a 
single propeller. 

The wing span 
1200 feet and the length of the 
about 800 feet. The top of the 
would be about 60 feet above the 
of the water. 


about 
craft 


would extend 





And this plane only waits the order to 
start detailed engineering for construc 
tion—it is possible to build it today. Of 
course, we will not see a craft the size of 
the one described above for many years 
and then we will arrive at the size grad- 
ually. 
cate that already construction has started 
on forty, fifty and even sixty ton boats 
with engineers working on the design of 
100 and even 150 ton boats. 

When A Plesman, 
K. L. M., was in Los Angeles last year 
he addressed the students of 
neering making the statement 
that in a very few years airlines would 
be flying airplanes weighing over 50 tons 
Since that time, Douglas has started pro- 
duction of a four motored, forty pas- 
senger land plane that will weigh ap- 
proximately 27 tons and it is understood 
that engineers in one of the local plants 


Reports from several plants indi 


inager Ol 


our engi- 


school 












Ky DF 


THE STEVENS 


CHICAGO 


worRtends‘s LARGEST 


are working on landplanes of approxi- 
mately 50 tons. 

It was only sixteen years ago when I 
won the first Pulitzer prize in a specially 
built racer at the then tremendous speed 
of 176 miles an Today, ordinary 
sport planes better that mark by several 
miles an hour, regularly scheduled air 
operations cruise their huge 
passenger craft at much higher speeds 
and the world landplane speed record is 
nearly double the mark. 

With 
velopments will take place in the next 
sixteen years? At least we can expect a 
great deal more progress than we have 
Streamlining has been 
a fine point that when 


nour 


transport 


this as a past record, what de- 


seen in the past. 
developed to such 
the landing gear of a plane is retracted 
it has but fifty percent of the drag pres- 
ent when the gear is extended. The con 
trollable pitch propeller has made pos- 
sible the most efficient use of the engine, 
acting similar to the gear shift or over- 
drive in an automobile, increasing high 
speeds and assisting in making possible 
high altitude flying. 

Flaps and slots have decreased land- 
ing speeds so that high speeds could be 
Superchargers have increased 


Im- 


increased 
engine efficiency at high altitudes. 


Summertime in Chicago. - 


Overlooking Lake Michigan, the great inland ocean— 
away from disturbing street noises —The Stevens offers 
you Chicago's finest hotel location—in the very center 
of things—on famous Michigan Boulevard. 

We're old-fashioned at The Stevens, that is, when it 
comes to cheerful hospitality — but new in spirit. A 
friendly staff of employees interested in your comfort 
will make you enjoy every minute of your visit. 

You'll be amazed atthe many distinctive Stevens features 
at rates as low as two-fifty for one—four dollars for two. 


Overnight parking, 50c 
—garage with pickup 
and delivery, 75c. 





a 


provements in aerodynamic design and 
production methods have developed a 
new type of construction that makes it 
possible to build aircraft almost unlim- 
ited in size. 

Engine efficiency has been increased 
by supercharging and the use of high 
octane gasoline; but the horsepower of 
gasoline driven engines will have to be 
further increased if they are not to be 
replaced by some other type in the large 
transport craft of the future. Because of 
the resulting complicated gas line and 
valve systems, aircraft powered by nu- 
merous plants is not altogether 
practical. 

The next principal aeronautical devel- 
opment is stratosphere flying. [Engineers 
are already working on the problems 
confronting them in conquering the up 
per spaces. At present, I understand 
that one of the Southern California 
manufacturers is designing a fifty ton 
plane that will be powered with six or 
seven one thousand horse power engines 
and will be capable of penetrating the 
sub-stratosphere. 

The fuselage is being constructed to 


power 


withstand the low pressures obtained at 
altitudes of between 25 and 30,000 feet 
with supercharging equipment furnishing 
a cabin pressure of about a third that 
altitude. A separate motor will operate 
the supercharger and another motor will 
generator. Every 
passengers in 


electric 
afforded 


operate an 
comfort will be 
this two deck airliner. 

In a very few will witness 
globe girdling flights made in the strato- 
few hours and great 


years we 
sphere in a very 
circle courses will place the polar regions 
and even the north pole on many of the 
airways. 
Within the 
seen the 200 mile an hour transport air- 
plane developed, the most recent of which 


last few years we have 


has just been licensed to carry 33 people 
We have also seen the development of 
twenty-five ton trans-oceanic boats and 
the world land- 
plane speed record of more than three 
hundred and fifty miles an hour. 

These and 
have been accomplished by aeronautical 


establishing of a new 


achievements many more 
To the aeronautical engineer 
1ent 


engineers 
we owe our present aviation develop: 
and to him we look for future develop 
ment—and what a tremendous future we 
look forward to 

The engineer has already started work 
comparable in 


on leviathans of the air 


size to the largest ocean going vessels 


There are still many great problems to 


be worked out in further perfecting large 
craft and in high altitude flying. 
Rocket engineei are also pushing 


their programs of experimental work so 
that it will 


of developments from this direction. 


not be long before we hear 


Yes, aeronautical enyincering has a 


tremendous future. ‘The aeronautical en 
gineer of the future will literally conquer 


new worlds 
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Acain SPARTAN 1 cads! 


TRAINING 
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SPARTAN STUDENTS MUST HAVE THE BEST! 


That is why the Spartan School of Aeronautics 
has added to our modern line of training planes 
the new low wing Spartan ALL-METAL EXECU- 
TIVE Model—the last word in modern aircraft. 
Each SPARTAN Transport Student flys this three 
mile a minute plane with its unusual clean design, 
its flaps, its hydraulic operated landing gear, its 
instrument panel light and buzzer system and its 
insulated interior finish. 


NOW!—every regularly enrolled student both 
mechanics and pilots receive actual factory ex- 
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perience in the construction of these ALL-METAL 
planes, working in the modern SPARTAN Factory 
side by side with experts in every phase of con- 
struction from design to final tests. 


With this type training—SPARTAN Graduates 
do not wait for employment, the industry is call- 
ing for them! Now is the time! . . for YOU to 
take the first step toward a successful career in 
Aviation—send for a copy of the latest Spartan 
Catalog giving full information about these mod- 
ern SPARTAN Courses to fit YOU for a place in 
the fast expanding Aviation 

Industry. 


ayy 
OF THE LX 4 DAWN PATROL 


P.0.Box 2649 


TULSA, OKLAHOMA 
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Wings 
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leading edge and the rear spar about 65 
per cent. 

For structural reasons these may be 
shifted one way or another, but not very 
far. Asarule the front spar carries most 
of the load, in fact about 60 per cent be 
cause the center of pressures of stand- 
ard sections is 28 per cent to 38 per cent 
of the chord from the leading edge, g 
ing back as the angle of incidence de 
creases and the speed increases. 

An unrouted, solid spar is ideal for the 





FLOYD BENNETT 


MUNICIPAL AIRPORT No. 1 
BROOKLYN, NEW YORK 


“New York’s Air Pride” 


FIEL 
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amateur, dismissing the chance of having 
defects which might develop into serious 
weaknesses. 

Ihe ribs may be built up of 4”x\4” 
capstrips and braces using 7” three-ply 
gusset plates and employing a Warren 
truss. This is a reliable enough rib for 
anything in the lightplane class. They 
should be spaced at intervals of from 
12” to 15” on the spars. 

Compression ribs or struts are made 
in many ways. These take the compres- 
sion loads between the spars off the ribs. 

The wing is next trussed up with 10 
ga. hardwire drag bracing which takes 
the bending stresses off the spars, in- 
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duced by the drag, as the name implies 

The problem of fittings for the wing is 
next taken up. Fittings probably caus« 
more trouble for the amateur, in desig: 
and construction than any other one 
thing. 

The design of a fitting does not require 
any such compound geometric figures as 
is many times seen. In many instances 
we find fittings which have any number 
of “tentacles” bent in and out, to hold a 
strut or spar in its grasp. A simple fit 
ting can be made which does not have 
such “tentacles” and does not have t 
be bent double to make the required at 
tachment 





Phone: 
Nightingale 
4-3600 





It was a full five years, after the committee from Aviators’ Post No. 743 American Legion huddled 
together at the foot of Flatbush Avenue in the face of a bleak Armistice Day wind to select a site for New 
York City’s Municipal Airport, before the formal opening took place. Along in midsummer, 1931, the build- 
ings, eight fireproof hangars and magnificent administration building, were ready to be opened for business. 
And Major J. Nelson Kelly was employed as airport manager, with Kenneth Behr as his assistant. 


It was, at the time, the most up-to-date airport in the world from an equipment standpoint. Two five- 
million candlepower floodlights were ready for use, one on each side of the field, with ample boundary 
lights and obstruction lights. An unusually bright beacon waved its arm across the black night to welcome 


nightbirds home. 





HOLD EVERYTHING! 
If You Expect to Learn to Fly, Visit 
the A. E. Club Rooms and Library 
in the Administration Bldg. 
Send 3c for American Escadrille 


Monthly Bulletin—or 50c for Mem- 
bership and Cadet Flight Brochures 


AMERICAN ESCADRILLE 





Composed of America’s Present and Future Air Pilots 


FLOYD BENNETT AIRPORT, N. ¥Y. 
PHONE MIDWOOD 8-9760 














es ERVIC 
oa. Approved Flying School @ Govt. hewdad feopale 
Station @ Charter Service 
STORAGE @ USED PLANES 
Hangar 6, Floyd Bennett Field Brooklyn, N. ¥ 
Telephone: Nightingale 4-2100 








The Flying School of | 
Exceptional Quality | 


Brooklyn Flying Service 


No. 6 Hangar Sampson Held, Mar. 
NIGHTINGALE 4-1415 








Nor were the City Fathers content with 


leading the world in the matter of equipment, 
both night as well as day. They had, at the 
time, a superb airport twelve miles from the 
center of the city, easily reached in forty- 
five minutes. But when their plans were 
originally drawn up provision was made, 
sagaciously, for the future development of 
the airplane. They cast a reassuring eye on 
the 472 additional acres immediately adjacent 
the field to the north. This, they reasoned, 
will take care of any startling or imaginative 
expansion which might come during the life- 
time of our children’s children’s children’s 
children! 


* bod ” 








WHILE ON THE TERRACE 
YOU CAN EAT AND DRINK 
WHILE ENJOYING THE FLYING 


VIATION BAR +x GRILL 


IN THE SOUTH WING OF THE 
ADMINISTRATION BUILDING 
BEER, 10c; COCKTAILS, 25¢ AND UP 
FAMOUS FOR OUR 55¢ LUNCHEONS 


COCKTAIL LOUNGE 


NIGHTINGALE 42220 





AIRPLANES 


Lockheed Air we $3,000 
Monocoupe D- 2 -. 2,500 
Travei Air J-5 ; ‘ 1,250 
Kittyhawk (Kinner), 3- ware ee --. $1,000 
PE ED cvcccewarvencssccsisce 950 


HOEY AIR SERVICES 
Hangar No. 3, Floyd Bennett Field, Brooklyn, N. Y. 


Telephone: Nightsng ale 4-4 








PILOTS PREFER 
PONTIACS ar 
FLOYD BENNETT FIELD 
BORO MOTORS 


EASTERN PKWY. AT HOWARD AVE. 
DICKENS 6-4120 BROOKLYN 








THE HOME PORT 
of 
SKY ADVERTISING SERVICE 


Sky Signs—Sky Writing—Illuminated 
Signs—Aerial Broadcasting —Goodyear 
Blimp Service, Day and Night 


S. S. PIKE COMPANY 
50 East 42nd St. Hangar 6 Tel. Van 3-243! 











Don’t Miss The Big 
October Issue 
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——— ON SALE IN THE LOBBY OF— 
ADMINISTRATION BLDG., SEPTEMBER 10TH 
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Seaplanes 


ied from page 16) 








water 
to South America and they are still 


pioneered the over 


st oats 


ve service 


is period has also seen the develop- 


t of the giant flying patrol boat for 
Navy. Consolidated produced the 
2Y-1 and the P2Y-2, twin-engine, long 
nge boats. These craft, a development 
he “Commodores” have twin 625 h.p. 
gines, and have a top speed of 130 
p.h. and a range of 3000 miles 
More recently, Consolidated has 
yught out the X P3Y-1, and Glenn Mar- 
ind the Keystone concern produced 
ient, long range boats. One of the 
st modern boats to be built for the 
ivy is the Hall-Aluminum XP2H-1. 
is craft is of all-metal construction 
th fabric covered wings 
It has a wing span of 112 feet and it 
ies a crew of seven. Powered with 


ur Curtiss Conqueror liquid-cooled en- 

nes it has a top speed of 140 m.p.h. and 

ruising range of 4000 miles. The en- 

nes of this boat are mounted in tandem 
it is a development of the earlier 

in motor (air-cooled) X PH-1. 

The year 1934 marked the birth of the 
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real giant boats. Sikorsky completed the 
S-42 trans-ocean boat and Martin brought 
out his now famous “Number 7” ocean 
transport. The S-42 weighing 19 tons 
and using 2800 h.p. provides luxurious ac- 
commodations for 32 passengers, a crew 
of four, and a cargo of a ton of mail and 
baggage. This ship represents a truly 
phenomenal development in the field of 
over water flying. The S-42 has a cruis- 
ing speed of 150 m.p.h. and a landing 
speed of 65 m.p.h 

The Martin flying boat, which is nearly 
a third larger than the Sikorsky job, 
weighs 51,000 pounds and has a total of 
3,000 h.p. On the regular routes to South 
America it could carry 50 passengers. On 
the trans-Pacific route to the Orient it 
will carry 24 passengers and a ton of 
mail and cargo in addition to its crew of 
four. 

Although no new developments in the 
field have been announced since the ad- 
vent of the Sikorsky S-42 and the Martin 
‘Number 7” there is some indication that 
both Sikorsky and Douglas are working 
on flying ““Battle-cruisers” for the Navy 
There is considerable activity in Europe 
at the present time with regard to giant 
boats and with a race beginning with 
trans-Atlantic air mail contracts as the 
prize there is every indication that still 
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MINEOLA, LONG ISLAND 


NEW YORK 


‘World’s Premier Airport” 
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larger and more efhcient fying boats will 
be built in the not too distant future. 

When all is said and done, it must be 
admitted that the flying boat is perhaps 
the most efficient weight carrier. In in 
creasing the size of a land plane the 
designers are hampered by the fact that 
in order to maintain its ability to take 
off quickly a plane must be built that 
will preserve a nice balance between 
horse-power and wing loading. 

The length of takeoff with a land- 
plane is limited by practical limits placed 
upon the length of runways at the air 
ports and at the emergency fields. Over 
water flying rarely encounters such lim 
its because nearly all harbors are large 
enough for the takeoff of a flying boat 

It must also be realized that there i- 
great structural 
weight after a reached 
In the flying boat, a higher wing load 
ing is possible because a higher landing 
speed and a longer take off is permis 
sible. Then too, the flying boat has a 
much better ratio (the 
weight the wing area can support) and 
drag (the total resistance of that 
must be overcome in horizontal flight) 
This being true, there are indeed great 
possibilities still ahead for the flying 
boat in both war and commerce 

END. 
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From New York 
35 Minutes by Rail 
45 Minutes by Car 





Not only did pre-war and war-time aviation have a nesting place on Long Island’s Hempstead Plains, but, when Johnny 
Came Flying Home, he turned to the spot now called Roosevelt Field to carry on his post-war aerial activities. 


We mentioned last month how, in the effort to sell aviation and surplus war-time 
engaged the redoubtable Charles S. “Casey” 
airplane conscious. 


Aeroplane 
first 
“Air-minded”. 


& Motor Company 


problem was to make New York and the Atlantic Seaboard 
(Bad cess to the gent responsible for that one!) 





SACRIFICE SALE 


Certified Licensed Used Airplanes 


Wright, controllable propel 
many other extras 


Wright 


Waco Cus 285 

cial paint 

Ww Custom, 1935; 285 

135; Wright powered; fully 
juipped for blind flying 

I ert Monocoupe with flaps; 1933 


"34 and °35 
n VW I Moths, Robin Privateers 
Mon 1 : any other types, as low as $500 


responsible parties 


Write for new time payment purchase plan 
Used aircraft radios for sale 





OF NEW YORK, INC. 


HANGAR 16, Roosevelt Field, Mineola, N. Y. 
N. Y. Phone: Vigilant 4-5317 Field: Garden City, 5313 





Being possessed of a flare for showman- 
ship and of a shrewd, Yankee business acu- 
men, as clear-cut as his native Vermont 
granite hills, Casey Jones accomplished 
literally marvels in this direction. He gath- 
ered around him a handful of gifted flyers, 
and proceeded, with them, to demonstrate 
the adaptability of aviation to the needs of 
the day. He ran a charter service which 
accomplished many notable feats of life- 
saving; bringing succor to the lame and 
halt; and meeting other crises where time 
saving was of vital importance. He wooed and 
won newspaper support by flying through 
wind and weather with photographs of im- 
portant news events. Time and again, the 
dauntless little band chugged forth through 
flying conditions which, even at this late 
date, would make your airline pilot quiver 
and moan a little bit in his sleep. 


Jones to head the Curtiss Flying Service. 





“LEARN TO FLY!” 
NEW YORK HOME 
OF 
TAYLOR CUB 
HANGAR 55 


Allen M. Hull Garden City 9659 








ENGINE BROKERS CO. 


Widest Variety of 
Engines and Parts 
IN STOCK 


Hangar B Garden City 8998 








Curtiss 
The 
became later. 


material to the public, the 


Or, as the expression 








Hangar 7 Garden City 0096 
PLANE OWNERS SERVICE, INC. 
AIRCRAFT 
REFINISHES—OVERHAULS— 
REPAIRS 








The People Who Buy 
Flying 
Are the People Who Read 
Popular Aviation 





Each Ad Brings Cash Results 








DOUGLAS-WARD AIRCRAFT CORP. 
ROOSEVELT FIELD 


BEECHCRAFT AGENCY 


Used Planes Aerial Photography 
Charter Service 


HANGAR C GARDEN CITY: 6876 
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AIRCRAFT SHEET) 
METAL WORKERS 
NOW IN DEMAND! 


To meet the unfilled demand for 
aircraft sheet metal workers, the 
Boeing School of Aeronautics, a 
division of United Air Lines, has 
opened special 12-week courses 
which start each Monday, qualify 
ing you for a position in airplane 
factories which now are not able to 
secure sufficient qualified sheet 
metal workers. 


If you are physically fit and ove 
18 years of age and are interested, 
write or send coupon below today 
for complete details. 


BOEING SCHOOL 
of Aeronautics 


Oakland Airport, California 


Boeing School of Aeronautics 


ieee PA, Airport, Oakland, Calif. 


Atyy: obligation, please send 
ry? tails on new sheet metal 


Alsp 
— B 
Name. me or ie L A 
, 
Address "CHnor aN 
dai sentroa.ts ries... 














““SENSATIONAL”’ 


For SPECTACULAR Flights | 
Build This REARWIN Speedster 
Gas Model 








Span 6 feet 1% Inehes | 
Length over all 42'/ inches 


Build a gas powered model that really looks like the big 
ships; not just another gas model. A very stable flyer plus 
a high gliding angle. 

Construction set contains full size working 
cut out ribs, rubber tire air whee 
mount, sheet aluminum for cowling, al metal 
tings, veneer, all balsa parts cut to correct size, tul 
rods, springs for shock che landing gear and clear 
and colored dopes. This fine kit is complete down to spe 
cial bolts, screws and many other parts too numerous to 
mention here. HIGH QUALITY and REAL VALUE for 
only COMPLETE KIT $7.00. 
COMPL is KIT INCLUDING 

MOTO 
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BABY CYCLONE 
; $22.75 
Add A extra to cover cost of packing and mailing 

The Baby Cyclone or any light model engine can be in 

stalled ‘in this Rearwin Model 


AVIATION PRODUCTS CO. 


619 S. Federal St. CHICAGO, ILL. 
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Air Board 
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designs are entirely satisfactory and that 
4 process of evolution rather than revolu- 
tion is in order. 

Each party to the controversy must 
be partially right, partially wrong. So 
far the work of the Development Sec- 
tion has aroused immense interest and 
discussion has not had much practical 
effect on the manufacture of private air- 
planes. 

Vill our readers please write to the 
Chairman of the Air Board and answer, in 
any way they please and informally as 
they please the following question: 

How may the maximum benefit be ex- 
tracted from the experimental work under- 
taken under the auspices of the Department 
of Commerce, and how should the 
points of the two schools of thought be 


View 


reconciled for the greater good of Ameri- 
can aviation? 
Interesting replies will be fully re- 


viewed by the Board, with publication in 
whole or in part of views likely to ad- 
controversy. 

TO THE SOARING SOCIETY 

OF AMERICA 
The Soaring Society of 


vance the 
A MESSAGI 
America has 
every reason to be more than satisfied 
with the tremendous 
cent meet. The flight of 146.6 miles by 
Chester J. Decker, the record breaking 
flight of Richard C. du Pont, thirty-seven 
miles in a round trip, are remarkable 
achievements. Mr. du Pont is sailing to 
Europe to arrange an International Meet 
for 1937 under the auspices of the Istus, 
the International Commission for the 
Study of Motorless Flight. 
Gliding is the last sport in flying, and 
n some respect the most fascinating. 


success of its re- 


WATCH FOR THE 
October Issue 
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ON ALL NEWSTANDS SEPTEMBER 10TH 


IT 1S!-AND ONLY 3 WEEKS T0 
BUILD IT, TOO! THAT NEW 
HEATH KIT AND FACTORY- 
WELDED FUSELAGE MAKE 

IT SIMPLER THAN 
EVER! IT'S AN 

AVIATION TRAINING % 
COURSE IN ITSELF ! 














SAY! FELLOW- 
THAT HEATH 
PLANE OF YOURS 

























Onder Youd Today, 





building time in half. Fac- 
es difficult riveting 
at no extra cost! 
, even on soft ground 
1936 HEATH is better streamlined—easier 
build and fly Ruild NOW! Enjoy 
this summer in the air—in YOUR OWN SHIP. 
Starting Kit—-SPECIAL, $8.00 Complete Kit, 
less motor, $199. Check Coupon and Mail TODAY. 


HEATH AVIATION COMPANY, 
Benton Harbor, Michigan. 
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Our heartiest congratulations to the Soar- 
ers and our wishes for even greater suc- 
cesses next year. 


WHY SHOULDN’T GOVERN MENT FINANCE 
A GIANT FLYING BOAT? 

We cannot resist quoting some deli- 
cious paragraphs from Life: 

“The Greater Queen Mary was first 
in the water late in April, 1937. There 
was small surprise when she made her 
maiden crossing in 3 days, 14 hours and 
45 minutes Bulova watch time. She 
grossed 110,000 tons and required 13,000 
heads of lettuce per round trip... . Six 
years later England completed the 500, 
000 ton Princess Elizabeth. Her con- 
struction followed the better-shaped ice- 
bergs, with only one-eighth of the enor- 
mous bulk showing above the water; and 
she contained four swimming pools, a 
bull-fighting arena and two breweries. 

“France too had completed a 500,000 
ton liner the Mademoiselle D’Armen- 
tiers (sic) with indoor ski slide, a bridle 
path and four acres of swamp land. . 
As the two liners on their initial run raced 
toward Ambrose Light, each captain, 
feeling that his was the World's largest 
Liner, signalled the other to give away 
They passed the lightship snapping its 
anchor chains like shoulder straps. Rush- 
ing up the channel, both ran aground. 

“For a week a score of tugs snorted 
around the two behemoths. It was 
finally decided that no wrecking crew on 
earth could salvage such giants and that 
it would take six months to blast them 
to pieces.” 

Splendid fun, with a serious underlying 
lesson. Why should foreign govern- 
ments or our own government continue to 
subsidize the construction of such mons- 
trosities, when they are at the eve of be- 
ing superseded by the advent of large 
flying boats capable of operating non- 
stop across the Atlantic with a commer- 
cially profitable pay load? 

Why should we discuss subsidizing the 
merchant marine with millions of dollars. 
when two or three million would en- 
able such constructors as Glenn Martin 
or Sikorsky to build the ideal flying boat 
of 100,000 pounds gross weight which 
would advance oceanic flying in one great 
step? Is all the money being spent by 
the government so wisely employed that 
some of it could not be diverted to a 
purpose of national and overwhelming 
importance? 

Is it not a fact that Dornier is actu 
ally building a transatlantic flying boat 
for Germany, the DO-20, of fifty-eight 
tons gross weight with eight Diesels in 
the wing driving four airscrews 

END. 


The FLYING FLEA 
How To Build and Fly It! 


OMPLETE instructions and detailed 
drawings for building this famous 
French lightplane. Authentic transla- 
tion from the French of Henri Mignet, 
<é the designer. Profusely illustrated and 
absorbing book recommended to every- 
one interested in aviation. Price $3.00 
postpaid. Imported from England. 
Popular Aviation 608 8. Dearborn 8t. 
Chicago, Il. 
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DO WHAT DENARDO DID— 
Start Hight at beoosevell. 


901 VIEW STREET 





d HAGERSTOWN, MARYLAND OLDEST GOVERN- 
q MENT APPROVED 
fl July 5, 1956 SCHOOL IN THE 
i] EAST 
4] - 
Roosevelt Aviation School, . 


Mineola, Long Island, New York. 
APPROVED FOR ALL 


























Gentlemen: CLASSES OF PILOTS 
AND MECHANICS 
I started with the Fairchild Factory LICENSES 
a week ago Thursday and am enjoying my 
work very much. « 
I am in the Wing Department assembling NEW AND IMPROVED 
box spars and wing panels for the F-45. FACILITIES 
The training I received at Roosevelt o 
Aviation School has been invaluable. 
EXPANDED 
I wish to take this opportunity to thank COURSES 
you for all you did to help me get this 
| position. I appreciate it very much. e 
Sincerely yours, BEST OF 
INSTRUCTORS 
‘mh 2 hard . 
| UNEXCELLED 
———————————— EQUIPMENT 



























































One of many unsolicited testimonials from our graduates 


FALL CLASSES START SEPTEMBER 28 


a a a a a a a a a a a ee ee ee eee eee 


Sign and mail coupon today—” Start Right at Roosevelt” 


ROOSEVELT AVIATION SCHOOL, Inc. 
Mineola, Long Island, New York 





Without obligating me, send details of course checked below: 


ROOSEVELT 


i 
\ 
1 
{ 
1 
1 
| 
\ 
\ 
1 
' 
re I I Elementary 
1 
i 
' 
' 
1 
1 
i 
1 
' 
' 


Amateur Pilot......_______ Private Pilot............. Limited Commer- 
/ rm “ 4 / [ Airplane and Engine Mechanics____.______- Master Airplane and Engine 
a Via liou COUnUCoO Mechanics...___.___._-- Combination Flight- eae Secedeilendsiuemaeaed 
34 minutes from New York ie PUBLIC LIBRA . 
at Mineola, L. I., N. Y. mn ---- : a Me aNoLoat een Ag 
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Rockets 
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great height without a correction being 
made when it deviates from the vertical 
course. Such a correction is especially 
important at the time the rocket starts 
to rise, for a rocket of very great range 
must be loaded with a maximum amount 
of propellant and, consequently, must 
start with a small acceleration. 

After various experiments, the best 
results were obtained with a small gy- 
roscope, developed after numerous tests, 
which controlled flame-directing vanes 
this has been found to work satisfac 
torily in correcting deviations from 
vertical. Such oscillations vary from 10 
to 30 degrees and occupy from one to 
two seconds. 

Dr. Goddard says 
rockets started slowly the first few hun 
dred feet of the flight reminded ons 
fish swimming in a vertical directi 
The continually increasing speed of the 
rockets, with the accompanying steady 
roar, make the flights very 
In two flights the rocket left a smoke 
trail and had a small, intensely white 





“Inasmuch as the 


impressiv¢ 


flame issuing from the nozzle, which at 
times nearly disappeared, with no dé 
crease in roar or propelling force. The 


occasional white flashes below the rocket 
are explosions of gasoline vapor in the 
air.” 

At present the motor itself is con 
sidered satisfactory 
basis from which to build 
of stabilization is satisfactory. The fact 
that one of these rockets will carry a 
delicate gyroscope which f 
flight, indicates that it would be possible 
to carry delicate recording instruments 
such as would be needed for study 
conditions in the outer reaches of thi 
upper atmosphere. 

The possibility of making automatic 


certainly so as a 


functions in 


Performance 
Appearance «= Economy 


Low First Cost and 
EASY TO BUY 


Super-performance of the Warner Pow- 
ered PORTERFIELD DeLuxe Airplane, 
which climbs more than 1,000 feet per 
minute fully loaded, has astounded hun- 
dreds of pilots who have seen this outstand 
ing airplane demonstrate over the country. 
They are astonished at the low price of 
$2795, completely equipped. 

A year ago Porterfield airplanes with 
LeBlond 70 engines showed a new yard 
stick of comparison and performance here- 
tofore unknown at 70 horsepower. The 
price of the new DeLuxe powered plane 
with the new improved LeBlond Model 
E 70 horsepower engine of only $2095 is 
making new friends for this craft. 

The same airplane with the Velie engine 
at $1795 is a most exceptional value. 


DAAA0O0000000000000000000 00000 
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recordings there is the chief objective 

f the rocket work at present. The pos- 
sibility of actually carrying an observer 
is so remote that it has not as yet been 
seriously considered by Dr. Goddard 
and his co-workers 

The next practical problem to solve 
is that of reduction of the weight of the 
rockets themselves. The lighter they 
are, of course, the faster and further the 
“motor” will propel them. Those used 
during the past two years have varied 
in weight from 58 to 85 pounds. Dr. 
Goddard already has made some prog 
ress in reducing these weights, but much 
work remains to be done. 

The greatest height obtained in any 
of the flights up to the present is 7,500 
a mile and a half. This 
has hitherto been limited purposely for 
experimental reasons. Much greater 
heights can be obtained. Dr. Goddard 

as not been trying for distance before 
disposing of the more fundamental prob- 


feet—less than 


ems 
Besides the support of the directors of 
the Guggenheim Foundation, Dr 
dard’s work has had the enthusiastic 
endorsement of leaders of American 
science, including Dr. Charles G. Ab- 
bot, Secretary of the Smithsonian In- 
titute; Dr. John C 


God- 


Merriam, presi- 
dent of the Carnegie Institute of 
Washington; and Col. Charles A. Lind- 
yergh, who was instrumental in obtain- 
ing tor him the Guggenheim grant. 
\ll these, as well as Dr. Goddard him- 
self, emphasize that their interest in the 
liquid-propellant rocket is purely in its 
possibilities as a scientific instrument for 
penetrating the outer atmosphere. Any 
further usage depends, like the progress 
n carrying capacity of airplanes, on con- 
tinued experiments and ever larger and 
relativel 


struction 


y lighter and more efficient con 


END. 


> Safety 


PORTERFIELD announces a_ fourth 
model , . . $1295 two place airplane. . . 
the lowest priced plane ever offered to the 
American public. It operates for 45c for 
75 miles of flying. 

Porterfield also announces the best safety 
record ever made by any production model 
airplane. 

These exceptionally safe airplanes can be 
purchased for one-third down. They are 
manufactured by craftsmen who have been 
manufacturing airplanes for Porterfield for 
from seven to ten years. Workmanship, 
we believe is as important a factor as the 
fact that only the highest grade of mate- 
rials are used in construction of Porterfield 
products. 


PORTERFIELD 
AIRCRAFT CORPORATION 
2461 CHARLOTTE ST., 
KANSAS CITY, MISSOURI 








September, 1536 





Wing Design 


(Continued from page 42) 








Taking as an example a lightplane wit! 
a gross weight of 850 Ibs. using a Clark 
“Y” wing section with an aspect ratio 
of 6, the wing area required = 

850 
sS=— —— = 244.2 sq. ft 
1.56 & .07651 x 442 

(C,) 232.2 (V) in ft. per se 
if a landing speed of 30 m.p.h. is desired 
The span would be 38.2 ft. If an aspect 
ratio of 7 was used, we would have to cor- 
rect for lift and drag. Correcting for ( 
(C, X Factor) ="(1.56 X 1.03) = 1.6 

The wing area would be 230.9 sq ft. for 
the same landing speed. The span is 


found as, VA.R. 


Wing area. In this 


230.9 sq. ft 


case the span would be V7 x 
= 40.2 ft. 

Since the wing area is decreased and 
the induced drag is also, this aspect ratic 
is much more desirable. The reduction in 
induced drag is more important than the 
increase in span. 

The following may be said concerning 
the lift: 

(1) The burble-point 
smaller angle of attack as the AR. is 


occurs at a 


increased. 

(2) The C,... 
the A.R. is increased. 

(3) The rate of change of lift with a 
change in the angle of attack, is greater 
for the higher aspect ratios; an important 
point in the design of a tail surface. 

The lift to drag ratio is not seriously 
affected by a change in aspect ratio whicl 
means that, for airplanes in which hig 
speed is the only requirement, the A.R 
of the wings might be any desirab’: 
value. This is noted in the case of racing 


. is slightly increased as 


planes where a low A.R. is desired be 
cause of the greater strength offered 

If a biplane is designed to be as efficient 
as a monoplane, both of the same airfoil 
section, an aspect ratio of 10 will have t 
be used on the biplane. This is for a 
gap/chord ratio of 1.0. An aspect rati 
of not lower than 7 should be used. By 
choosing a more efficient wing section 
even better results can be obtained. 

In general, it may be stated that fo: 
lightplanes of the monoplane type, an 
aspect ratio of 7 or 8 should be used 
If the design is a biplane an A.R. of 
should be employed For high 
lightplanes an A.R. of 6 should be use: 

END 
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COLT 45 CAL, == - 
AUTOMATIC*1°° “2% 


Colt 45 Automatic pistol model kit $1.00 
Thompson Suh Machine Gun (half scale) 
Construction kit with machined barrel, magazine, nec- 





ssary hardware 1 working plans cvccceceehee 
Thompson Sub Machine Gun (full seale) kit...... 3. 04 
Savage ca 28 » Machined barrel ° 7 
Luger 9 M M aute 4” machined barrel... 1.7 
Coit single action Frontier revolver............e. 1.4 


Frontier revolver. 
Send postpaid in U. 8. A 
Checks l5e extra, 


s F R E E ! & These beautiful kits aré 
25 eal. complete in every detail 
Colt Auto- 

matic regular 
50c kit free 
with every order of and require or 
$2.00 or more time to finish 


No stamps please, 


made ofthe best basswood 
All parts are cut to chap 
, 





‘ short 
a she 





GUN MODEL CO., Dept. K9, 2908 N. Nordica, CHICAGO 
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G.H.Q. GAS ENGINES 


AN ENGINEERING TRIUMPH 





.. never before 


r —>] at so low a price! 


as Indeed 
ers anc 
that ye 
geared 
the acic 





this sec 
The m¢ 











in from all 


G. H. Q 


iy Has broken cords for 
model f 
- ~ use. Easy t 
a is only 45 “8 : 
Everything is in the kit 
denser, tz x, iti 


an engineering triumph —accomplished by outstanding G. H. Q. design 


1 engineers, who have constructed into the G.H.Q. motor everything 
ars of exhaustive scientific aerodynamic research could produce 
to the highest possible degree of perfection. But more than that, 


i test an overwhelming response. 
parts of the country praising, recommending, and 
ientific achievement. It seems as if everyone in America wants one 
st hair-raising thrill you've ever experienced will be yours with the 
motor—actually one of the most powerful motors ever constructed 

records for amazing performance and just imagine—fiies 
planes up to 10 ft. wingspread. Also used for boats and stationary 
asy to start and simple as ABC to assemble—average assembly time 
45 minutes only a screwdriver is needed 


Thousands of letters are pouring 


endorsing 


So easy 


including plug, coil, con 
ank, ignition wire, cylinder, piston, con 
necting rod, timer, crankshaft, all screws, nuts, 
| bolts, ete. Every part is fully machined and fin 
ished. No oil, gas, batteries, or propeller included a 
| pa Postpaid for only.. 
1. Easy starting—Just a twist of the wrist. 12. Cylinder and piston inspected cast iron to insure long life. 
2. Steady running—as long as gas, oll and spark are supplied. 13. Chrome nickel steel shaft with %” bearing surface. 
8. Motor cannot overheat. 14. Connecting rod of high speed brenze. 
4. All parts replaceable. 15. Carburetor assembly accurately designed and made. 
5. Cylinder and piston lapped to within .0003. 16. Needle valve and valve body machined together. 
6. Accurate die castings. 17. Breaker assembly compact, fool-proof, long wearing, replaceable 
7. Crank shaft balanced and perfectly machined. and adjustable. 
8. A light spark coil that is oil, water and gas proof. 18. Easily inverted and runs in either direction. 


9. Coil will not overheat or shortcircuit. 
10. Main bearing is high-speed bronze, ground and lapped to size 
11. Condenser is gas, oil and water proof. 


MAKE BIG MONEY 


to make money 
Q. Gas | 








Here is 
quickly, 
Motors. All 


your opportunity 
easily by assembling G. H. 


you do is send your order for 


Ready- 


while you are making the money! Send for 


your kit today. 











ed; entirely a 





bled on stand 


GAS MOTOR ACCESSORIES ed and run | 
shipment Pe 

Spark Coil (Non-ov erheating) ews osteo $1.50 mance guarant 

Spark Plug (24—%")........--.eeeee- .75 1/5 horsepowe 

RELIC OI EE eee 10 3000 to 7000 

Wheel Hubs ('4” I. D.) per pair......... 50 -No oil, gas or bat 

Propeller ee CCO CEC HOSS OOS SCOT OR OCCO®S 1.50 teries included 

0 Fe ee eer 1.50 aii ean eae 

Battery (special 2 oz. 44% V.)........... 50 : . 

Gas Tank (1 oz, streamlined)........... 50 

SRE IID «isc owen daewe baie 35 

Propeller Blanks 14” diameter, 8” Pitch. 25 

Engine Instruction and Assembly Booklet .10 

Ne 2sheetsfor .15 

Silk (special for gas jobs)........ sq. yd. .45 





| 
i 

kit of parts—assemble it (average nesembly | 

time is 45 minutes)—and sell as a Ready-to- , 

Run G. H. Q@. Engine. Our national advertis- | The famous motor [me ™ 

ing makes that easy. And think of all the fun complete with pro 


peller blank includ 


R.P.M 


19. Propeller blank included with finished motor. 
20. Motor starts and runs on 2-ounce battery. 
21. Speed range 500 to 10,000 R.P.M. 
22. Low gas consumption—runs 27 
23. Strongest miniature motor. 

24. LOWEST PRICE EVER SET. 


to-Run G. H. Q. Motor 


minutes on one ounce of gas. 





ssem 
Test- 
vefore 
rfor- 
ee 


r at 


Post- 

















AN APOLOGY— 





Owing to the overwhelming 
ywrders for G. H. Q 
maintain our 1 day 
now, however, will be 


response and rush of 
Gas Motors we were unable to 
delivery service. Orders sent 
filled in a few days. 


Send 3c for iNtustrated catalog of gasoline motors, 
gasoline planes, gasoline accessories and parts 


We have a complete line of kits from 


10c to *1% 


DEALERS WRITE! 


G. H. Q. MODEL AIRPL 





HERE 1S NEWEST G.H.Q. SENSATION! 


G. H. Q. Sportster kit specially designed for G. H. @ 
Gasoline motor but may be used for any other motor 
of like weight and power. Built according to scientific 
aerodynamic principles—-Has made hundreds of success 
ful flights without crackup— Marvelous glider . And 
what a climber, 4 hour flights are common! A complete 
kit of all parts including plan, all wood, wire, wheels 
metal and other parts. Postpaid for only 


$5.00 
ANE CO.., 


564P Southern Boulevard, 
New York, WV. Y. 








Wind-Tunnel 


(Continued from page 32) 








return passage turn the air. The vanes 
are of the curved airfoil type, produced 
by two intersecting arcs with a rounded 
nose. Such arcs were selected so as to 
give an almost constant area through the 
vanes, 

The vanes at the first two corners be- 
hind the propellers have chords of 7 feet 
and are spaced at 0.45 and 0.46 of a chord 
length, respectively. At the opposite end 
of the tunnel the vanes have chords of 
3 feet 6 inches and are spaced at 0.41 of a 
chord length. A satisfactory distribution 
of velocity has been obtained by a cor- 


LOOK THESE BARGAINS 


You can’t beat these prices 
You can't beat Imperial service 
COMPARE—CONVINCE YOURSELF 


With all orders for $1.00 or over 
Your Choice of 
2 OZ. CLEAR CEMENT AND 
100—1 /16x1 /16x18 BALSA 
OR 225 ft.1/8 FLAT RUBBER. 


Wf rubber is desired, add {0c handling charge. 


18” BALSA WASHERS RUBBER 
1/16x1/16, 100. Be | 1 doz. % or % 1c | 045 a5 ft 
1/16x% 40 for 5e | 1/16 sq. 20 ft 
1/16x3/16, 20, Se | BEARINGS ty flat. 18 ft 5 
1/16x'%4 16 for Se | Small a g, | Skein .. 50c 
Ulex 8 for Se | Large «doz. 12¢| DUMMY RAD. 
LX 32 for 5¢ | “PROPELLER ENGINE 
Bzm, 30 for Sc BLOCKS 14" d. 100: 2" d 
we? ioe ee M%x %x 5. &—5e| 15e: 3" d. 20¢ 
“ax'4 WWfor5e | iZy ae 6. 6— 
fx th & for Se ee th E> ENGINE AND 
“x\% 6 for 5e bg H — 

Gs sterte| wt %.0 ss ATTACHED 
Yex 2 for Se 4 x1%4x12 ee 1%” Jia. . 20c 
1/64x2_ 6 for 10¢ } 1 *x1%x12 dog lia 35c 
1/32x2 8 for 10c | 4 x41415. 6c ea CELLULOID 
1/16x2 8 for 10c SHEET PANTS, per pair 
3/32x2 7 for 10e | ALOMINUM | 34° to I”, .-18e 
Yax2 6 for 10¢ |  gn03x3% c| 15%” to Bind 33¢ 
3/16x2 S3for 9c ‘005. in ‘66 My AL 

1 ” °" far 4 2 

uss ifor fe | -O10 in. 6x¢ PROPELLERS 
BF ects cornet | CLEAR DOPE | ‘ghiades3 blades 
Berens OF 1 oz. 5e: 20 1%", 5e 08 


lengths, double | 4 oz. 18¢: % pt 


0 
above prices and | ] 





> pt. 456 
THINNER 





add 10¢ extra for > 
36” lengths only Same as clear dope sf 
18” PLANKS COLORED DOPE ALUM. TUBING 
Ixl 4c; 2x2 18¢ 1 02. 5e; 2 07, 9¢ va 
Ix1% 8c: Ix? Se | 4 o7 Ire: % mt. | 9 16 oF % ft. 10¢ 
Ix2 10c; 1x3 15e¢ Bhe ALUM 
2x3 23e: 3x3 40¢ CLEARCEMENT COWLINGS 
2x6 35e; 3x6 7T5e¢ 1 07. 5e; 2 o7, Re 1%” lie 2” 18¢ 
TISSUE, AA ee 1 acer cates 
All col.. dor. 18¢ | MACHINE-CUT | anti-drag. closed 
Superfine. BALSA egors or open. 
white ...... Be | 5 ée: 8” Te: | BOMBS 
Wares. va pr 10” 8 12” 10c.| @ re < c 
rch Bal.Cellu. AMBO00 ciate 
% 01 .02 . nee x 12.36 GUNS WITH 
% .Q2 .03 .05 1/16x%x15 RING MOUNT 
| i 
1 02 04 .07 doz. 10¢ | 1%” 10¢ 1%" 15 
1% .04 .06 10 | DOWELS PURSUIT 
1% .07 .08 .16 | 1/16x6 ...doz. he MACH, GUNS 
3 15 .30 1x18 2 for 3c | %”, 1%" or 1%" 
NOSE BLOCKS 1 each 5 
tx3x1 ........ le | 6-8-10-12 A 1c | CAMEL’S "HAIR 
BRL Gk WOOO VENEER | coat se: Le. 5c 
ME ccaces 5e 
2 beeen Re | 20x30 ..1 for 10c | BUSHINGS 
eee 10¢ CELLULOID 1 4 for 1c 
6x8 .... Be 
INSIGNIA MECH. WATER 
24 and stripes 5c | 12%x16_ -....18¢ | AYER 1 
| WING AND | vobee PINS 
GHTS | pkg. %” o' 
Se saneracen 
Joz. sheets He 





POSTAGE ON ALL ORDERS IN 


PROP. SHAFTS, 

UNITED STATES FOR 75¢ OR || °° 

OVER, CANADA, U. S. POS- || REED 

SESSIONS, AND FOREIGN, ADD 1/32-1/16-% 

15%. UNDER 75¢, ADD 10e. NO 2 for 1c 

C.0.D.’S. NO STAMP NOSE PLUGS 
doz 








0 IN. FLYING PLANS [0c—3 for 25¢ 
Sparrow Hawke Boeing Trans. 247, Spad Chase., Vought 
Corsair, Curtiss Swift L. W., Waco Cabin Biprane, Douglas 
Dolphin, Boeing PI2F, Fokker D-Vil, S.E.5, Goshawk, 
Bee Bee, Boeing P26A, Monocoupe, ‘Northrop Gamma. 
Fairchild 24 Cabin. 
SELECT ANY 2 OF THE ABOVE PLANES 
IN 2-IN-! FLYING KIT 
with carved prop, complete. Postpaid in 75c 
(Free offer will not be included with 2-in- ‘ Kits 
unless order amounts to $1.50 or over.) 
75¢ 


36” tad SUPER-ACE 
d 20¢ postage 


FOKKER D-VII 
KITS cuRTiss GosHAWk $1.00 
Free Offer not inciuded with 36” Kits 


SEN FOR FREE CATALOG 
Dealers, Clubs, Schools: Send for Wholesale List 


IMPERIAL MODEL AERO SUPPLY 


4116-A MeDONALD AVENUE BROOKLYN. N. ¥ 








60900004 
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rect adjustment of the angular setting 
of the vanes, and so no honeycomb has 
been needed. 

The balance is of the 6-component 
type. At the top of each of the struts, 
ball and socket fittings hold the axles of 
the plane to be tested. The tail is fixed 
to a triangular frame. A turntable is at- 
tached to the floating frame and the 
struts are secured to this turntable. The 
floating frame rests on other struts, 
which transmit the lift forces to scales. 
The drag linkage is secured to the float- 
ing frame on the center line, and working 
against a known counterweight trans- 
mits the drag force to a scale. Attached 
to the floating frame or. the front and 
rear sides at the center line, are the cross- 
wind force linkages. Working against 
known counterweights, these linkages 
transmit the crosswind force to scales. 
Thus the forces in three directions are 
measured, and by combining the forces 
and the proper lever arms, the pitching, 
rolling and yawing moments can be reck- 
oned. 

The dial-type scales are provided with 
solenoid-operated printing devices. No 
personal errors are possible, for when 
the proper test condition is obtained, a 
push-button switch is momentarily closed 
and the readings are registered simul- 
taneously on all seven scales. The tri- 
angular frame can be telescoped by elec- 
trically-operated screws, which raise and 
lower the tail of the plane and thus vary 
the angle of attack. By a like arrange- 
ment, the turntable can be moved so as 
to yaw the airplane from 20 degrees left 
to 20 degrees right. 

To protect the floating frame and scale 
assembly from air currents, it is enclosed 
inaroom. All the supporting struts are 
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shielded by streamlined fairings, which 
are fastened to the roof of the balance- 
room and free from the balance. Since 
a small amount of the supporting struc- 
ture is exposed to the air-stream, the 
tare-drag measurements are consequently 
lowered to a minimum. 

This survey equipment is valuable for 
observing the downwash behind wings 
and the flow around the tail surfaces of 
the airplane. A 55-foot structural steel 
bridge is attached to the bottom chord 
of the roof trusses. This bridge can be 
rolled across the entire width of the test 
chamber, and mounted on the bridge is a 
car which can be rolled along the entire 
length. 

By gearing with an electrical control 
on the car, a combined pitot, pitch, and 
yaw tube (suspended below the car) can 
be raised or lowered and pitched or 
yawed. This arrangement allows the 
alignment of the tube with the air-flow at 
any point around an airplane. The align- 
ment of the tube is shown by null read- 
ings on the alcohol manometers con- 
nected to the pitch and yaw openings in 
the head and the angle of pitch or yaw is 
read from calibrated Veeder counters 
joined to the electric-working motors. 

The same airplanes when tested in 
flight and in the tunnel have shown good 
agreement. The velocity distribution has 
been measured over a number of planes 
at right angles to the jet, but the plane 
representing approximately the location 
of the wings of any airplane during tests 
was completely studied. 

An area that would be occupied during 
tests by an airplane with a wing span of 
45 feet shows a dynamic pressure distri- 
bution within + 1% per cent of a mean 


value. 
il END. 





Long Island Aviation Country Club at Hicksville, 


undertaken by the Chicago group. 


Cliff Condit 


at the World's Fair were based at Pal-Waukee. 


Pal-Waukee’s major claim to local prominence is its large number of private pilot-owners . . . 
to Curtiss-Reynolds, Pal-Waukee is a small airport . . . 
Pai-Waukee, chief among these being the Chicago Aviation Country Club and the large owruen hangars 
used during the summer to house the Goodyear semi-rigid blimps (Puritan, Reliance, ete.) 

The Chicago Aviation Country Club ogiginally was intcnded to be a duplicate of the fashionable ond successful 
New York . . 
vacation flights of the Long Island club or their mass flight visits to members’ homes or estates has been 


An — see stop on the Chicage-Twin Cities airway, Pal-Waukee is managed by popular young 


This field also was the official aviation operations base for A Century of Progress both in 1933 and 1934 
both the Geodyear blimps and the Sikorsky amphibians which carried a record number of sightseers 


compared 
several innovations have been incorporated at 


. little activity, however, like the aerial 
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You Meet All the Pilots at the 
AVIATION GRILL 


IN THE ADMINISTRATION BUILDING 
6200 S. CICERO AVE., CHICAGO, ILL. 
COMPLETE eur OF AVIATION SOUVENIRS 
FOOD BEVERAGES REFRESHMENTS 
TELEPHONE—PROSPECT (0261 








BUSH SALES & SERVICE 





CHICAGO AVIATION CORP. 
CURTISS AIRPORT—GLENVIEW, ILL. 
DISTRIBUTORS FOR 


STINSON 


AND 


AERONCA 

















General Air Service 
4500 W. 88rd St. 
B. G. DeWitt Prospect 0151 


Distributors LYCOMING ENGINE SERVICE AND 
GOV'T APPROVED REPAIR BASE 
=SB= Government Approved Flying School 
T t c id padinhneieee eit 1,631.85 
ALGPLABES Limited. Commercial Course ; ; . $83.00 
PO RT rs i> 4 2 i el L D Amateur Course . ‘ 198.00 
Standard Oil Hengera-Cienee Municipal Airport PHONE: GLENVIEW 373 
w t 
Phone: Republic 3096 Night: Beverly 5687 
Fly The Plane You Can Buy POPULAR 
REARWIN AVIATION 
Sales « Service « Instruction The Largest Selling Aviation Magazine 
ON SALE AT 








CHICAGO AVIATION CORP. 
CURTISS AIRPORT 
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NEW CURTISS F11C4 NAVY PURSUIT 


NEW LOCKHEED P23A NAVY FIGHTER 














COMBINATION LAND AND SEA PLANE SET 


32” Span. Length 22%". Weight 3% oz. %” Scale. 

New 4-gun Navy fighter. Model will rise from land or water in few feet. Construction 
set contains fuselage and pontoon formers, wing ribs, tips, etc., printed on balsa, a 
3%” turned cowl front, 2 instrument hoards, colored insignia, lettering, windshields, 
9” carved scale flying prop shown, 3 oz. silver paint, 1 oz. cement, % oz. black, 2 oz 
glue, ready cut wheel pants, strong 2” aluminum wheels, 12 feet of rubber, and large 
33°x44” drawing me as and sea plane. This is a sensational model and only one of 
its type in the worlk 

Construction Set in ‘abeled gift box, postpaid ° ° 


NEW BOEING F4B4 NAVY FIGHTER 


28” Span. Length 20%”. Weight 4 oz. 1” Scale 

THE MOST EXCLUSIVE AND FINEST EQUIPPED MODEL IN THE WORLD 

4 special De Luxe model, one of the most beautiful and finely detailed ever made, 
‘ its spec al exact scale 3%” celluloid, 1000 H.P. type, Wright Cyclone motor, 
h rods, cylinder fins, ete., like real motor. Also in set are 4” 
9” carved spruce semi-scale flying propeller. colored star and 
elluloid balloon wheels, silver dope, paint, black, red striping, 
rts Sormes 1, axles, rubber motor, windshield, instrument board, 
tep plates, aluminum wing walks, ready cut wheel pants, 

' printed on balsa. Detail scale drawing. 

Sonctrastion Set comaabe, postpaid eeene - eee enenes > - . 


41” LOCKHEED ARMY SPEED VEGA 
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41" Span. Length 28”. Weight 8 oz. 1” Scale 


very strong yet light in weight, is practically crashproof and 
a large scale model built. Rises from ground in 10 feet and flies 
er 650 feet. Set contains all parts printed on balsa, ready cut pant cores, 4%" 
urned motor front, 11” steel type carved paulownia wood propeller, 2%” balsa wheels 








tail heel, formed wire parts, 26’ rubber, 3 oz. yellow dope, 2 oz. blue, % oz 
black, 2 o7 e, cement covering, full size scale drawing, and all parts. , 
Construction Set complete, postpaid. . iPahetiaesdeeshdanaiemeaabes $4.95 22%” Span. Length 14%". Weight 2% oz. Color, Silver and Yellow 


4 This is the finest equipped Boeing, F4R4 model in the world. New improved mode! 

NEW BOEING P26A ARMY FIGHTER exclusively equipped with new 314” special aluminum streamline tapered cowl ring 

9 cylinder celluloid motor with aluminum ventilator front, &” carved varnished pro 

peller, printed out balsa wood parts, silver dope, paper cement, glue formed wire 

parts, celluloid wheels, tail wheel. U 'S. Navy lettering, colored insignia 
and %” scale drawing Construction Set complete, postpaid 


NEW NORTHROP FT1 NAVY FIGHTER 





. 








oe 





22” Span. Length 17%”. Weight 2% oz. %” Scale 


\bove photo shows finest equipped model of this plane on the market. Having reads 
ade motor, cowl, prop, ete., it is very easy to build and is a beauty. Const. set 
mntains 3” celluk motor, 3%” spun tapered aluminum cowl ring, 8” steel type 

paulownia wood DP 1%” celluloid wheels, tail _—_ insignias, windshield, instru 

ment board, 1 low dope, 1 oz. blue, cement, glue, all parts printed on balsa ” , a,” 
and drawing 22” Span. Length 15 Weight 2% oz. %” Scale 

Construction Set in labeled box, postpaid...... + . : A beautiful flying model of the latest No wthrop 280 m.p.h. fighter. Set contains 3” 

turned motor front, 8” carved propeller, insignia, silver, black and clear dope, glue 


. 2 ll t rinted on balsa, full scale Sore and all parts to build as shown 
NORTHROP D2 ARMY PURSUIT Construction Set complete, postpaid 


NEW LOCKHEED R20-1 NAVY ATTACK 

















we i SJ 


36” Sp an. We ‘eight: Ses. oz. %” Scale 
4 de luxe set including 3” 9-cylinder celluloid motor, spe 
\%” streamline tapered aluminum cowl, 9” steel type 
arved prop, all parts printed on balsa, silver paint 
glue, aluminum motor front, wheels, insignia, wire parts 
tissue, and scale drawing 


Set ee ees - 
CURTISS HAWK P6E 


Const. set contains al) 





ts printed bal- 
4 ¥ agg 4 ye Twin Motored Electra Type Scale Flying Model 
dope, glue, drawing, 27%” Span. Weight 3% oz. Color, Silver. %” Scale 
— — Only by producing this model in great quantities are we able to offer it complete at_such 
> ss cack $2.50 a low price. It is fully detailed with authentic wing rib and body stringer spacing. Every 
24" § Flies 500 Feet air-minded boy will want this powerful-looking model. Motor power is run through the 
pam, Pues 9 — fuselage and is concealed—a special exclusive feature. 
CATALOGUE Send 3c stamp for 8” x10” Set contains 2 standard steel type carved wood propellers, 16’ rubber, star and rudder 
beautifully illustrated insignia, all parts printed on balsa, 2 turned balsa motor fronts, balsa air wheels, silver 


Catalogue containing large photos of the dope, black, glue, full size scale drawing, and all parts to build. $2 95 
world’s finest scale models. Construction Set complete, postpald........ 6... 6c cece ence eee een ene eneneeenee . 


California Dealer: JAYS MODEL AIRCRAFT, 7763 Melrose Ave., Hollywood, California 


MINIATURE AIRCRAFT CORP., 83 Low Terrace, New Brighton, New York 
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Robot a 


(Continued from page: 34) | 





might be blown apart in the resulting 
explosion. 

Kreusi considers that it will be OSs] 
ble to install an automatic tuning de 
vice that would tune the npass 11 n 
the home station after the jectin vad 
been reached, so that the plane might 


be recovered aiter performing its mis 








Qo Dhead.! 


At that signal the pilot 


“gives the 
gun’ to the powerful Pratt & 
Whitney Wasp engines. The 

4 Hamilton Standard Constant 
. Speed Propellers bite into the 
air at 2250 r.p.m. And you 
soar away on your three- 
mile-a-minute trip... as 
gracefully as any bird 
Wasp engines ore now power 
ing 50,000 miles of scheduled 
flight daily for United 
Airlines 
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sion. It is considered likely, though 
that a pilot would accompany the plane 
f it were desirable to save it. For if 
the plane did return automatically, there 
still would be the problem of landing it 
safely. 

Why would it 
ie unmanned plane 
range of powerful 
equipment on the home landing field? 
Che British already have perfected such 
ontrol. The Royal Air Force has in 
S possession planes and ground equip 
nent through which flights have 
nade without a soul on board. 

By a combination of radio guidance 
to an enemy station, such as the United 
States air corps has developed, and the 
British system, why cannot unmanned 
safely after fulfilling 


not be feasible to have 
return to within 
radio controlling 


t 


it 


been 


planes be landed 
their mission? 
Che “Queen bee, as the 
illed, was demonstrated 
on an English flying field, before high 
government not long ago. In 
this country a newsreel showed the 
plane take off, flying in circles and exe- 
cuting other then finally 


Sritish 
robot ship is ci 


ithcials, 


maneuvers, 


landing, through control exerted from 
a ground switchboard. No one was 
aboard 


The one handicap seems to be that 
the plane must not be permitted to get 
beyond range of control, now said to 
be only 10 miles. While within such 
limits the plane may be valuable at close 
quarters, it would be of little use in 
performing a distant mission. This diff- 
culty, it appears, would not hamper a 
plane released to the guidance of an 
enemy radio transmitter as in the Ameri- 
can development. 

END 
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Vought Scout 


( vntinued from page 20) 





is powered by the latest type Twin Ways; 
Jr., equipped with a Hamilton stand 
ard controllable pitch propeller. 

It is of a conventional type of con 
struction with a metal fuselage covered 
with fabric on the rear portion and metal 

n the forward section. The cowling is 
well faired into the main fuselage body 


contour so that the whole assembl 


forms an exceedingly smooth flowing 
contour from the nose to the tail 

rhe two-plac« cockpit Is complete 
enclosed within a streamlined transpar 
visibilits 


ent cabin so that excellent 


range is had in all directions, particular] 


downward and at the front where the 


wheels can be seen while making a deck 
landing. A special type of fully retract 
able landing gear is provided for mak 
ing landings on the decks of the aircrait 
carriers 

It will be 
of the wings starts at the end of the stubs 


noted that the dihedral angle 


which is also the point at which the land 
ing-gear struts attach to the wings. The 
wings in this location must create a consid 
erable compression effect upon the deck o/ 
the vessel and, in so doing, will act wit! 
the flaps in maintaining lift at low speed 
This, of takes the place of the 


lower wing of the biplane 


course, 


It will be interesting to follow this new 
departure and to discover just what advan 
tages, if any, that the new low-wing mon 
plane has over the biplane. 

END. 





WE DEFY COMPETITION! 


Prices Slashed to New Low Levels! 


Compare these sensational values! 


And remember this: SKYWAY’S high quality remains the same in spite of extreme 


lowered prices. 





Save money, and get more! 


Order from this ad Now! 








SPRAY 
for Your 
MODELS 


REE! 


WITH ORDERS 


1 DOZEN MODEL 
or SHEETS or BUILDER'S 
JAP. TISSUE KNIFE 
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it is to do business 


Every order is shipped same day received! All noe are of highest quatity! 


so many builders, dealers and clubs deal with SKYW 
18” BALSA SHEET 18” BALSA LENGTHS 


1/32x2 5 for 5e (/16xt/16 125 for Se 
i 16x2 Sfor 5c (/l6x% . 50 for Se 
3/32x2 4 for Se 1§/16x3/16 25 for 5c 
Vax2 4for5e 1/16x'% 20 for 5c 
3/ 16x2 3 for Se 2/32x3/32 40 for Sc 
x2 4 Se ‘“ex% . 12 for Se 
x2 rSe '4x'%4 10 for 5e 
“BALSA PROP BLocKs et + 5e 
V4x34x6 6 for Se | for Se 
x54x5 7 for Se 18" — PLANKS 
ex 1x8 3for5e ixi, | 4c 
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Ixt'2xt2 | for Ge 2x3, 1 for 19¢ 
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”" BAMBOO Sheet Celluloid Clear Cement 
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12x16 ~-- Se | pt. 45e 


Japanese Tissue : 
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. x30”, |! for. 9c 

Silver or Super - 1 oz. 5e a i7e 

fine Tissue.. Se ‘/2 pt. .. -25¢ ail 
Doz -50¢ Colored oom 1/32, 1/16" 

oe Best (oe... ° 5e 3 ft. 


Sane 30¢ 4%” 
Send 3¢ stamp for ' Helpful Hi 
75¢ or under iSe postage, — pene on orders over 75c. 






Take advantage of this special FREE offer now! 


. er | tor 2 
s for Model Builders” and catateg for other bargains. 


Experience what a real pleasure 
with a model airplane supply house that keeps promises! 
Prove this to yourself! Learn why 


Dealers! Send for prices. 
Wooden Wheels Machine Props Sheet Aluminum 
Y,", 2 pair...3¢ 5” 4c -006...sq. ft. 10¢ 
%”, pair. . .2¢ (add te per 
Y, 4 pair... .4¢ inch for props Alum. Tubing 
3 — 4c up to 167.) 1/16". : 
13 air... .7¢ Rubber Motors 4 -.-. 100 ft 
Celiuloid Wheels 1/16 sq. 20 ft. 5e 
34”, pair 5e¢ Ye flat 20 ft. Se ALOE. L5A%. he 
sg pair 7e INSIGNIAS— 
134”, pair 9c French, American, WIRE. 6 ft. 3¢ 
1%", pair 15e English, ——- 36” lengths. 
Balsa Balloon 1'4".. 4 for 3e 
“Wheels . fe NOSE PLUGS. 
4 2 pair. .2e 1 sheet of 24, 5e large. .10¢ doz 
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le SPOT WELDED Mode! Pins, . 
euisimcbanian HOLL pkg...... ae 
JAP PROPS LUMINUM Brushes No.6. .5¢ 
r . .. 10¢ AWHEELS Thrust 

(add Se per i” pr. 6e — , i 

— for props 1%” ..pr. tte earings 
p to 1%" pr. | Bushings, doz. . 3c 


4c 

FREE with all orders. ORDERS 
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c. 0. D.” 
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question, “and | wish that bird would 


Plane Jokes settle up.” 


And I may remark that unless he does 














(Continued from paye #44) (Cuntinued from puye 42) , 
settle up, he will soon be in the positio: 
: 3 ? ee ee of the endurance flyers who lived on an 
cabin produces an unbelievably quiet Yes, he did. : ; ; ; 
28 . ; 4 Bs = airplane six weeks. And anybody who 
ne in which conversation is no effort And were you angry? : mPa : 
. A scald = ° Z has tried it will certainly agree with me 
uploying pressure cooling for the No, I was just put out — - 
1; : ee : ; that it is a most unsatisfactory diet 
time in an in-line engine installa As I said before, private ownership a ; ’ 
a “ean Ribs. . ago  -  e To which I might add that while the 
proved to be an easy solution to of aircraft is fairly common in these ‘al sas , ‘ i 
. 1 a , ar ze) srcial aviator does not actually 
the engine cooling problem, always con- days. Therefore it is not strange that ‘i eupeniee a he “ik os - 
rine alge : : . ‘ 1e » the farmer, makes 
red particularly difficult on a pusher. the following conversation was over ive on air, still he, like - le farmer, ma 
° ° hic oars y 6 ¥ " ¢ 
essure proportional to the speed is heard between two mechanics. us living “off the land ; ' 
eated in the intake scoop above the “Blinks brought his plane in nicely, I he other day I was out walking with 
n and on the left side of the engine. didn’t he?” remarked the first mechanic, 4 friend and I saw two airplanes flying 
‘ 1 ° 4 1 ‘“ . és ~ a - -ad 1 sg } 1 
\ reduced pressure is produced in the as they watched a neat landing, “he just I wonder,” I remarked, idly, “wha 
t side of the engine compartment settled down like a bird.” they’re up to 
ised by the propeller suction. Due to “Ves.” said the other, who knew some- “The stratosphere,” replied my friend 
pressure difference, cooling air at thing about the owner of the plane in END 
velocity flows around the cylinder ————— 
ds and barrels, providing cooling 
ut the necessity of a great deal of 
kward baffling 


he location of the engine above the 
g protects the 80 inch diameter pro- 


er from ground objects and places 
the most efficient location relative 
the wing for a pusher. Two 15 gal- 
fuel tanks are located in the leading 
ge of the center section. 
he all metal, fabric covered wings 


1 


sist of a large central spar with cor- 
ited flanges and flat sheet webs onto 
ich are attached the ribs of square 





ral tubing 

Split trailing edge flaps extending 
ver 579% of the span bring the craft 
les per hour. 

Che tail surfaces are all-metal full can- 
ever construction. The tail booms are 





elliptical cross-section, using stressed 
7ST skin 
Advantages of the plane are: Wide 


orama of vision, unobstructed by a 
tor; self-stabilizing landing gear for 
iding and taking off; very low sound 

vel, facilitating conversation; no slip 
eam to whip around the passenger’s 

egs when entering the plane; extraordi- 
ease of entrance from the ground; 

id the impossibility of ground looping, 


sing over, or spinning 





SPECIFICATIONS 
Specifications, weights, and perform- 
ces with the Menasco C-4 engine and 


wood propele — YOU CAN BUILD ‘Qs 5 
ee tee 11%"  WOUR OWN GAS MOTOR FOR 














ing Area 210 sq. it 

val Area (Tatal 14.25 sq. ft The Mighty-Midget is not a toy—it’s a high-priced, precision-fitted motor 

ap Area 25.50 sq. ft shipped to you with complete instructions for assembling and block-testing. Every 
Stabilizer Are: 22.45 sq. ft part is machine finished and made of the finest materials. The piston is accurately 

levator Area 13.28 sq. ft fitted for highest possible compression. 

\rea Tota 10.50 sq. ft The Mighty-Midget, assembled, sells for $17.50. You buy it in kit form for 
idder Area (Total 10.50 sq. ft only $9.85. . . . All that its name implies—a super-performer of tremendous power 
el Capacit 30 gallons worthy of our unqualified endorsement. 

“wai eae on — Send for a Mighty-Midget Gas Motor Kit—assemble it yourself and save money 
DdDaggage apacit) pounda- : 
Pilot and Passenger 340 pounds You'll want a champion gas model plane for your Mighty-Midget, so don't over- 
lwo Parachutes 40 pounds look the Scorpion Major—the outstanding airplane kit of the year—and only $12.50 
‘ross Weight 2,150 pounds complete. With this plane and the Mighty-Midget, you can’t miss. Get them both and 
Maximum Spee: 123 MPH win every event. Order today . . . and remember, the Mighty-Midget is a champion. 
ruising Speed 112 MPH 
Minimum Speed 39 MPH. 
For the power installed and the unit BUNCH MODEL AIRPLANE COMPANY 


ading, this is an exceptionally fine per- SEE ROME MECHEL MCh: Ik 2 a: Sat th mt 0 20 2h aan ot ea 2 Ok oa 
rmance, for the type of ship 


END BRITISH AGENTS: MODEL SUPPLY STORES, 46 DERBY RD., PRESTWICH, LANCS. 





XUM 





Zanonia Leaf 
(Continued from page 24) 





It was launched by sliding on runners 
down a well greased wooden incline. 
This method resembled the Weiss device 
which was more complicated, consisting 
of an inclined wooden track, which was 
pivoted so as always to face into the 
wind, and down which the glider ran on 
a wheeled carriage. 

In this Etrich glider lay the inception 
of the Etrich-Wells “Taube” design, 
used extensively by Germany at the be- 
ginning of the World War. The tail was 
added partly to assist control, but mainly 
because of the antagonism of most avia- 
tors to any strange and unorthodox de 
sign. It was this attitude which made 
Fokker put struts on his cantilever tri- 
plane and D-7. 

When war in the air began to grow 
up, it was decided that the maneuve1 
ability was more necessary in a military 
machine than stability and safety, so the 
“Taube”, which had been widely copied 
by “Albatros” and “Rumpler”, was dis 
carded. By the end of the War, the con 
ventional type of airplane had become so 
well developed that the natural stability 
machines, as well as all other types, were 
forgotten. 

We now enter into what may be called 
the modern period of aviation. As has 
been said, airplane design became greatly 
standardized during the War, and after- 
wards, due to the failure of the public 
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to realize the difference between the re- 
quirements of a military ship, and one 
meant for civilian use, construction was 
continued along the same lines. 

However, there were some, even dur- 
ing the War, that believed in the Flying 
Wing, and since that great struggle, the 
Wing has been claiming more and more 
converts every year. 

Before we continue with descriptions 
of the machines built, it might be well 
to explain that there are several types of 
Flying Wings. They fall roughly into 
two classes, the high aspect ratio ma- 
chines, and those with a low aspect ratio. 

Among the high aspect ratio Flying 
Wings, that is, those with long narrow 
wings, there are again two divisions: 
those employing sweepback of the entire 
plane, and those having merely taper. 
In the first type, the sweepback creates in 
effect two tails, and what with the ex- 
ternal bracing that is generally required, 
there is little improvement in efficiency 
over the more conventional airplane. 

But the stability of such a design is 
nothing short of remarkable. In _ this 
type, this stability is gained by upturned 
wing tips on the zanonia leaf principles, 
or the equivalent as in the “Dunne” bi- 
plane which we shall discuss later. 

The second type borrows the advan- 
tages of sweepback, by employing a 
swept back leading edge. In some mod- 
els the trailing edge sweeps forward, and 
in others it is straight. This design has 
the advantage over the planes with 
sweepback, in that it is the ideal wing 
for cantilever construction, making pos- 





FLEET New “CUB” ing. 


sible a much stur- 


Undisputed Leadership goes to | dier structure 


| without resorting 
| to external brac- 


Also the entire 
ship is more com- 








STURDY @ STABLE 


PRODUCTION LINE 
*-FROM THE WELOING 
OF THE FUSELAGE TO THE 
ey tte PLANE -——> 

u 


pact, therefore 
being more easily 
hangared. The 
stability is gained 
by providing an 
air foil with a va- 
rying curve. At 
the tip of the pro- 
file takes on a 
double curve, the 
trailing edge pre- 
senting a distinct 
negative angle. 

It must be un- 








en that 


. Even t was i 
Fly it home THREE TIMES former capacity 


Payments coordinated piant weekly 


No. 9 Aviation street 


@ The NEW “CUB” is SAFE @ ECONOMICAL © 








The finishing end of Production Line at the CUB Plant. 


Now 20 CUBs made and sold weekly 


changed. Construction was stepped up to 


Now expect QUICK DELIVERY of your New CUB 


TAYLOR AIRCRAFT CO. an nice vatio 


BRADFORD 





derstood that in 
speaking of this 
type as having a 
high aspect ratio 


JUST PAY Porat. demand did it Production had to be in 

reased. Everybody liked the New CUB from the very a s j > 
Seat: andl teu the way orders poured in oversbede wantee the author wishes 
one immediately. (Sales increased 200% over last year.) to contrast it with 

Every effort was r » to fill this avalanche of orders but it 
couldn't be done maintain tl 1igh CUB standard of the class that fol- 

CASH workmanship. But that has a been changed now : . 

Anticipating the popularity of the New CUB, ground was lows, that whic h 

and broken last winter to double former production capacity 


employs a ratio so 
low that the chord 


EASY Now that construction is completed and operations are func- . 
Monthly tioning smoothly, with 200 men working in shifts, day and is often very near- 
night, a steady flow of 20 CUBs pour forth from this highly 


ly as great as the 
span. Actually, the 
Flying Wing is 
characterized by 


Pennsylvania which is exceed- 
ingly low in com- 
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parison to that of the conventional type 
of airplane. This is true in all cases 
except those where actual sweepback is 
employed. 

The low aspect ratio Flying Wings 
have certain advantages over those in 
the first category. Such a craft has a 
span so small that it can fit into an ordi- 
nary two-car garage. This short span 
allows a light construction which is of far 
greater strength than that of ships whose 
long span necessitates the use of more 
bulky members 

Besides these structural advantages, 
there is a definite aerodynamic advantage 
to the low aspect ratio air foil. It is gen- 
erally assumed that the maximum lift 
decreases as the aspect ratio is lowered. 
This has been found to be true to a cer- 
tain ratio. In N.A.C.A. report No. 431, 
we find that upon lowering the ratio 
beyond an aspect ratio of 3, the maxi- 
mum lift increases by nearly 80 percent. 
over that obtained at a ratio of 6 

There is an involved technical explana 
tion of this peculiarity, but it will suffice 
to say here that this characteristic is 
due to the stability of the air flow. There 
are, roughly speaking, two types of flow, 
one type starting at the wing tip, the 
other at the trailing edge. 

As the aspect ratio is lowered, the 
two flows interfere with each other 
more and more, The maximum inter- 
ference (turbulency) appears at a ratio 
of about 3. After that the air foil be- 
comes but a two wing tip, with the 
result that there is only one type of 
flow, whose evenness creates a greater 
maximum lift. 

Having in mind the above advantages, 
there is a school of thought, mainly in 
the United States, who believe that the 
low aspect ratio Flying Wing is the 
most nearly perfect type of air craft. 
Perhaps they are right, perhaps not, 
only the future will tell. 

Now that we have gone into the early 
histories of the Flying Wing, and stud- 
ied the different types that have been 
evolved, it is a good time to describe 
the various machines that have been 
built. 

We will keep the categories that we 
have made and group the planes of 
each type in their proper classes. 

The first, or sweepback class, has the 
largest number of members. Putting 
them in chronological order, we come 
to the first machine, the “Dunne Bi- 
plane”, or as produced in America, the 
“Burgess-Dunne” 

This plane, which was used both as a 
land plane and a sea plane by the Allies 
during the War, was designed by Cap 
tain J. W. Dunne, of the British Army 
He started experimentation about the 
same time as Weiss and Etrich, but un- 
like them, did not desert the Flying Wing 
idea. The success of his experiments in 
1907-1908 brought financial aid from the 
British Government, which enabled him 
to carry on operations on a larger scale. 
His was the first tailless plane to use 
sweepback for stability. 

A characteristic of the “Dunne” was 
the down-turned leading edge increasing 
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[his in contrast 
to the “Etrich” design in which the trail- 
ing edges were turned upward, but the 
effect was the same. The plane was 
turned by holding it in a bank, where- 
upon directional stability took it around, 
obviating the use of rudders. 

This machine, with its vertical fin at 
the wing tips, long wings, and intricate 
inter-plane bracing, had little advantage 
ver conventional airplanes in regard to 


toward the tips. was 


eficiency, but was absolutely unsur- 
assed in stability. It is reported that 

one case the pilot of a disabled ma- 
chine actually left the controls and ef- 
fected repairs on the engine while the 
plane glided slowly to earth, in perfect 


equilibriun 

his remarkable stability made the 
plane useless for actual combat, but pro- 
vided an excellent platform for observa- 
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many, who had been forbidden by the 
Versailles Treaty to build powered 
planes, was industriously building and 
flying gliders as substitutes. In 1921 
there appeared at the gliding ranges a 
strange craft somewhat resembling an 
albatross. It had long tapering wings 
with the tips swept sharply back, the 
fuselage was short and of perfect stream- 
line form. This machine, the Welten- 
segler “Feldberg” was constructed by 
Herr F. Wenk. Its performance was 
not excellent enough to attract wide- 
spread attention and emulation, prob- 
ably due to difficulties of control. 
However, H. Winter, intrigued by the 
possibilities of such a craft, decided to 
experiment for himself along those lines. 
This resulted in his 1923 “Charlotte II”, 
which is shown by sketch. The only re- 
semblance to the “Feldberg” was in the 








tion in peaceful territory. Its use, there- Swept back tips; the dihedral, taper, and 
fore, was extremely limited, but some cantilever construction, all being dis- 
od work was done in the line of sub- carded in the interests of proper control. 
marine spotting, and other compara- The next developments in the tailless 
tively safe occupations. glider field were made by Alexander 
It was not until the last decade that Lippisch in 1928. His creation, the 
the swept back Flying Wing again made “Stork”, was a wonderful success. In it 

its appearance. About this time Ger- (Concluded on page 66) 
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BALSA wooD | SANDPAPER | THINNER THRUST | CELLULOID | BLADED PROPS 
(If 36” lengths are|Per package. . .05/ ty toe lop WHEELS 1%* sonen ise ea. 
desired ust double | small or large) ° ¢ ea. 
Tien manel EWEETSY | PRAM (Bc aE MB ung 

FIN er doz. . > - “ 
STRIPS) 1%” dia. pr.. 106) MACHINE. cuns 
18 aston tor .05|1/64x2 Sfor.10| | RUBBE MODEL PINS |i 70" dia. pr... 
t/teet/16. 400 for -08|1/32x2 y tw. 10)1/32x1/32 Soft, .05|Per package... eveny %" Pursuit Gun ‘Se 
1/16x1/8...22 for .05|1/16x2 7 for .10 04s i“ 0 tt *05 DOWELS RADIAL 1” Pursuit Gun 5e 
1/16x3/16..20 for .05)3/32x2 6 for . 10 ee tt ckein, 40| @dia.x 6” dz. .05 ENGINES 1%” Pursuit Gun 10¢ 
1/16x1/4...17 for .05)1 Ro ra 40/22 AS = ft. 05 fedia.x12” dz. .09 , gc| SWIVEL GUNS 
gata 82 oy for casita x2 3 for 00/2 ey eh 2 Gia. * 22230 4 -- 
Arash or “osi1/2 x2 1/8 flat 17 ft.. REED = . long .. . 
1/8x3/16 14 fer = 1/2 x2 _ 2 for .12 5 ft. b Pag "55| a” dia. 10 ft. .05 3 dia. ....34e 1%" long | _106¢ ea. 
L/8x3/8. 2.8 for 05 BALSA 3/16 flat 12 ft. .05)a~ dia. g ft. .05) CELLULOID |nie CasT WING 
aieetié. 10 for .08| PROPELLER [225 ft. skein. .80/\4+ dig 6 ft. .05 meetin: |& TAIL LIGHTS 
3/16x1/4 8 for .05| BLOCKS FLANGED INSIGNIA COMBINED to a set for 
3/16x3/8 6 for .05)%x %x 57for.05) BUSHINGS SHEET Ph - + 3 = :-~ 
1/4x1/4 8 for .05| ox %x 57 for .05 Doz./12 pr. and Rud.|1%” dia bm el... oa 
1/4x3/8 5 for .05| 4x %x 67for.05)4, diam. x & .OSider and Taill” ‘dia 25¢/24" model. . .30c ea 
1/4x1/2 4 for .05)%x1 x 73for.05)% diam. x v -08)markings, with CAST | MOTOR NOSE 
1/2x1/2 3 for .05|%xl x S2for.05).q diam. x % .10igummed back.| PEDESTALS lr A ho id = 
~ 1 y 0 
ig” BALSA PLANKS| Xx 4x10 for 095 alam. x “2 eae oe ERS. ("OF All size solid! Bor go” motor. t3e 
. x1" : or = 1 xl %x15 1 for ‘OF, ALyeegue % O.D. dos. 01 |rech models |For 3” motor. 20c 
x2” | .@ oe 
YS, | for .15| COLORED DOPE| (.0003 ar 4 Inct nj cob” és. 0 MODEL | ra talt ty 
a. 1 for .25\wnite, yellow,|in thickness, 3% we. < BUILDERS | 
1%"x1 4" ' for .15)°"" 7 Per gross ... .10 Anti- 
- sor" I for ‘gpjoranre, red.,|wide) A BAL RAZOR KNIFE Size drag Open Cisd 
<, *2, 1 for “25 sreen. olive drab.|5 feet for 05 pais otis Each 10e}13 20e 20e 20¢ 
see 1 for .agiviue. black, sil-| SHEET (Machine Turned) : 25e 25e 25¢ 
3” 3” it for 40|vet sold. ALUMINUM iin. cares, oe BOMBS 214° 28¢ 30¢ 30¢ 
x6” Re 2 oe * *49/ Thickness | esis. perpe. 4 %” long 4¢ ea. 30e 35¢ 35¢ 

COLORLESS 4 a 002” 6x6 1 for 04/1” dia. per pr. 5e| jl long 9¢ ea.) CARVED PROPS 

CEMENT l ae (16 ae “60-005” 6x6 1 for 05) 1 54"dia. per pr. 7e\3” long (4c ea./ 5” .. ‘ . Se 
1oz....05 20 02....08| : |.010" 6x6 § for .06/17,"dia. perpr.12e} >» grapeD 6* . be 
foz....15 lpt....50) CLEAR DOPE | jaPANESE | CELLULOID PROPS a . -= 

BAMBOO ll oz . 05 TISSUE | PANTS » 11%" 9c ea.| 10” wee 
1/168sq. x12” 35 for .05|2 os -07|White or colored|For %” or 1 louce i4e ea.12” 12 
1/16x1x11 i for .01) 4 -..-» «83/2 for 5 Per dz. .18) wheel ..... 15e/" = 
1/16x1/4x11 12 for .07/1 pt. (18 oz.) .45 |For 15%” or 17%") a 

SHEET l wheel 30¢ How to Order 
CELLULOID pee ees Add 5c to orders under $1.50. Or 
FREE Wit! every order of | |e°x8".10 12x16. 25) aceaaye ders over $1.50 add 10% of order 
$1.50 or over, 250 ft » Canada 10% extra 36” lengths 
ti one es & te te music wike laro D.perft. 9€/ fide extra. Add 0c for packing 
(straightened) | #&”O.D. perft. 7e 
Rubber. free Add 10c for han- old 020, .028,|%"O.D.perft. 8¢ charge of free rubber 
dling charge of Free Rubber. Free * “934° &” OD. per ft. 10e FREE 
supplies with all other orders 6 feet Spee 03 \%”0.D. ond 10¢ Send for our special gas catalog 
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only quality parts build win- 
ning models 
just send us your 
name and address 
+ we'll do the rest. 
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‘Trip to Europe 
on the new 
Cunard White Star 
Superliner 







Building 
CONTEST 


Woutpy't you like to 
take a trip to Europe, abso 
lutely free, on the Superliner 
Ql TEEN MARY! Or could you 
use $50.00 in cash money? 
These are only two of the won- 
derful prizes in this IDEAL 
Model Ship Building Contest 
Celebrate the arrival of 
QUEEN MARY by building 
this 18-in. Model of the world’s 
largest ship t's an accurate 
realistic Model designed with 






WONDERFUL 
PRIZES! 
2 Free Trips 

to Europe on the 

QUEEN MARY 
Cabin and 
Tourist Class 


the cooperation of the build $50.00 in Cash; 
ers of the real ship, with all also 27 other 
details and beautifully deco Cash Prizes. 
rated in actual colors. Any- Beautiful 
body can do it; no model ship Trophy Cups 
experience required. Just get Commemorative 
the Medals. 


IDEAL Official 18 in. Contest 
Construction Kit $] 00 


Kit contains every item re 
quired to complete the Model, 
including the IDEAL ‘‘Redi 
Form’ Hollow Hull; molded 
to exact shape and ready for 
mounting decks. Deck details 
printed on balsa wood, ready 
to be cut to shape and mounted 
on hull. Enclosures for prome 
nades, bridge, and other super 
structure clearly printed on 
cardboard, with windows ready 


Plus 10¢ Postage 
with one-piece 
“Redi-Form” 
Hollow Hull 


to cut out and attach. Ready 

materials for funnels, masts l’atented ‘‘Redi-Form”™ 
booms, deck housings and ollow Hull 
other details. 22 cast metal No Carving—No Shaping 
life boats with davits; 2 metal 

anchors; 4 brass propellers: 


cement, colored lacquer, sand- 
paper. Large Plan, full size 
of Model, showing every op- 
eration, with “closeup” 
diagrams and 10 photos of 
details; also complete instruc- 
tions for building, ~~ 
and decorating the Model 


Get your Kit and start now 
Entry blank, Contest Rules and 
all information packed in each 
Kit. Ask your dealer, or send 
the coupon below and get 
started now, 


1/32in. Scale Models § 5,00 


Decks Meuned Directly 
on Hull—F, ick 


Superstructure, Funnels, 
all Detail. Included in 
Kit. 





R.M.S. yrs MARY... .31% in. size Postpaid W : 
8.S. NORMAN ____ gtigetiee 324, in. size =, ont Toot ie 
GON TE cccnes. seneeeee 29 in, size extra postage 


handsomely decorated 


Beautiful pe in perfect scale 
Kits contain shaped wood hulls, turned wood parts, balsa 
decks, printed fibre superstructure; life bouts, winches 
stairways of cast metal, decorating materials and every 
thing else necessary for a complete Mox = including full 
size plans and detailed instructions asy construction, 


oa for QUEEN MARY, NORMANDIE a 
REX. ..... $§,00 
your desler | or wna coupon be ow. 


Send for Catalve “ Mode! Boats and Airplanes Se 
acific Coast Branch 
Model Boat & Alreratt Co., 1356 5th Ave., 


THE IDEAL COMPANY 
22-26 West 19th Street, 
I am enclosing $ 


‘San Diego, Cal. 


New York, N. Y 


Please send 


items checked below: 

in. Queen Mary Contest Kit $1.10 ' 
[) 31% in. Queen Mary DeLuxe Kit 5.00 
[) 32% in. Normandie DeLuxe Kit 5.00 
29 in. Rex DeLuxe Kit 5.00 
oc atalog of Airplane anid Hoat Models 5e 
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POPULAR AVIATION 





Zanonia Leaf 
(Continued from page 65) 


September 


(Continued from page 30) 





he solved all the control problems in 
one swoop. He devised a system where- 
by the rudders moved independently, on 
a right turn only the right rudder moving, 
and on a left turn only the left rudder 
Lippisch found that by using both rud 
ders together he had an effective air 
brake which enabled him to land in a 
small area, and prevented many a crash 
landing. There still remained the aileron 
difficulty. This he solved by dividing the 
trailing edge of his glider into three parts, 
the central portion being used as an ele- 
vator and the tips as ailerons. So great 
was his success with this glider that he 
added a 9 h.p. engine, with which insig- 
nificant kicker he achieved a top speed 
of 78 m.p.h. 

The results obtained with this glider 
inspired many to build imitations, espe 
cially in Russia, and the knowledge 
gained in its construction enabled Herr 
Lippisch to design a successful powered 
airplane. 

(To be continued) — 








Aviation Books 
We sell aeronautical books of all descrip- 
tions, covering all branches of the industry. 
POPULAR AVIATION 
608 S. Dearborn St. Chicago, Ill. 
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Reg. U. S. Pat. Of. 


TORNADO 
MOTORS 


Give You the Thrill of 
Powered Flight at 
Lowest Cost!! 


with Motor and 





Model V-4 
4 Cylinder 


Kasily installed in any type Model 
Generator entirely out of sight. The simplest, surest, 
most reliable and lowest cost power unit obtainable; 
nothing more to buy. Swings 
speed for long sustained 
safe, economical. Runs on 
“IMP” Generator. Will 
and is equally efficient 


complete as listed below, 
large propellers at high 
flights; starts instantly; 
AC:CO Gas, generated by the 
also run on compressed air, 
for Model Boats. 
Model V-4 (shown above) four cylinder 
oz. Will fly models from 4 to 8 feet. Complete 
with Generator, Feed Line and Safety Clip $7.50 
Model S-2, two cylinder. Weighs 2% oz. Flies models 3 
to 6 feet. Complete with Generator, ‘Feed Line 
and Safety Clip.............+- oavebenes 
(If ordered by mail, ry 25¢ for postage.) 


> 
“IMP” 6 ft. Monoplane 

Specially Selected Design for 

“IMP"’ TORNADO MOTORS 
Selected from many designs as easiest to build, most 
practical and successful in flight. Designed by Hubert 
Owens for installation of ‘“‘IMP’’ Tornado Motors; can 
also be powered with rubber motor. Complete Plan, % 
actual size with details full size, clear instructions and 

Specifications 
Regular Price, postpaid, 
“TMP” Mote? ...ccccccccczeece 
(Special limited time offer) 
New Catalogue 


for 
Send lowent Prices on 


oe Prepeliess. gl —, 
itt § 

Bo cemts Fine, pesalter tor Mode 
INTERNATIONAL MODEL CO. 
1785 Broadway, General Motors Bidg., New York 
a oars for all a 


RIRPLANE STO 
42 Derby Road, Prestwich, rd 


Weight only 3% 


50 cents With order for an 
25¢ 


Guide Listing 





Hopkins, to whom a bust was recently un- 
veiled at Doc Klemin’s NYU, published his 
famous formula: 

“The first successful flyer will be the 
handiwork of a watchmaker and will 
carry nothing heavier than an insect 
* * * JT have shown that the con 
struction of an aerial vehicle which 
could carry even a single man from 
place to place at pleasure requires the 
discovery of some new metal or some 
new force.” 


1905, Sept. 29. Flight of 12 miles at Day- 
ton, O., by Orville Wright, the longest to 
that date in a series of 160 flights covering 
as many miles—records that were not 
broken anywhere in the world until by 
the Wrights in 1908. No one else had ever 
flown. 


1906, Sept. 18. Prof. J. J. Montgomery 
granted patent on warping of an arched 
wing, later in litigation. 


1906, Sept. 30. Lieut. Frank P. Lahm and 
H. B. Hersey won the first international 
Gordon Bennett balloon race—from Paris 
to England. 

On Sept. 12, Elleliammer claimed to have 
flown some 42 meters in Denmark. On the 
day following Santos Dumont made the 
first recognized airplane flight in France, 
one of 708 meters after experiments with 
the autogiro of the day. 


1907, Sept. —. Scientific American Tro 
phy offered for annual international com- 
petition among inventors of gasless flying 
machines. Won the following year by 
Glenn Curtiss—first American plane tro- 
phy. In the same month, Lawrence J. Lesh 
was towed by motor boat over the St 
Lawrence for 24 minutes—world record 
glider flight. 

1908, Sept. 3. Orville Wright astounded 
the world by his flights at Washington in 
the first delivery of an airplane to any gov- 
ernment. On Sept. 9 he broke all records, 
including the Wright brothers’ flight of 24 
miles in 1905. Other new records contin- 
ued to be made during the month. Lieut. 
Frank P. Lahm the first American 
army officer ever to ride an airplane. The 
trials were postponed by the death of Lieut 
Thomas E, Selfridge and the injury of Or 


was 











Become an Aeronautical Engineer. 
Given in 108 Weeks. 
in Mechanical Engineering can complete aeronautical course 
in 2 terms (24 weeks). 

tal engineering subjects. 
illustration). 
to save student time and money. 
available at nearby airports. 
design, research, manufacture and sales work are in demand. 
Enter September, January 
also in Civil, 
neering; Business Administration and Accounting. 
costs and tuition low. 
up work. 
ates successful. 





1936 


September, 


ville Wright on the 17th—world’s first air 
plane fatality. In the same month Wilbur 
Wright was making new world records in 
France in the delivery of a machine to a 
syndicate there. 


1909, Sept. Charles F. Willard con 
cluded his first exhibition flights in the first 
Curtiss airplane, financed by a syndicate oi 
Aeronautic Society members, at Toronto. 
the first pilot and machine to go on exhibi 
tion tour in America. In the same month the 
Army leased College Park and contracted 
for an airplane hangar. On the 17th Or 
ville Wright made a new world altitud 
record at Berlin of 204 meters in the course 
of many notable flights in the delivery oi 
a machine to a German company; on the 
following day he made a new two-mai 
duration record of 1:35:47. On the 29th 
“Cap” Baldwin and George Tomlinson flew 
their airship for the World’s $10,000 Al 
bany flight prize. Tomlinson got as far as 
White Plaines, Baldwin cracked up or 
Manhattan Island. On the 30th Supreme 
Court Judge Hazel issued an order requir 
ing the Herring-Curtiss Co. and Glenn H 
Curtiss to show cause why a preliminary 
injunction should not be granted restrain 
ing them from operations with Curtiss air 
planes—the inception of the five-year 
Wright-Curtiss litigation. 

1910, Sept. 3-16. Biggest air meet held in 
America to that date took off at Squantum 
Mass., organized by James V. Martin for 


the Harvard Aeronautical Society. Con 
testants: Curtiss, Claude G. White, Wil 
lard, Brookins, Johnstone, Hilliard, Clif 


ford Harmon, Starling Burgess, A. V. Roe 
Horace “Sure Shot” Kearney and Au 
gustus Post. White was the big money 
getter. “Uncle Tom” Baldwin and Blanch 
Scott learned to fly in September and Haw 
ley and Post won the Gordon Bennett 
elimination balloon race from Indianapolis 
Walter Brookins wound up the month by 
making an American cross country record 
of 86.5 miles in his Wright from Chicag: 
to Springfield, Ill., 175.75 miles—the long- 
est continued flight to that date 

1911, Sept. 7. Navy seaplane launched 
from wire cable at Hammondsport, N. Y.., 
by Lieut. T. G. Ellyson—to evidence the 
practicability of seaplanes with the fleet 
At Nassau Boulevard, L. I., a stone’s throw 
from present Roosevelt Field, a week’s 
meet and Earle Ovington’s first America 
scheduled air mail demonstration 

1912, Sept. 9. The big meet at Chicag 
and winning by the Frenchman Vedrines 
of fourth Gordon Bennett plane race wh 
covered the | the 200 kilometres in 1:10:57, 








AL ENGINEERING 


DEGREE IN 2 YEARS 


Tri-State College course 
Bachelor of Science degree. Graduates 


Thorough training in all fundamen- 

Equipped with wind-tunnel (see 
Non-essentials eliminated. Courses designed 
Flying school facilities 
Properly trained engineers in 


March, June. Courses are offered 
Chemical, Radio Engi- 
Living 
Those who lack high school may make 
World famous for technical 2-year courses. Gradu- 
Write for catalog. 


Electrical, Mechanical, 


796 COLLEGE AVE., ANGOLA, IND. 


I-STATE COLLEGE 











September, 1936 


new American record for the distance, 
making other new records on the way up. 
Other flyers there: Glenn Martin, Tony 
Jannus, Max Lillie, DeLloyd “Dutch” 
Thompson, W. C. Robinson, Maurice Pre- 
vost, Bud Mars, Howard Gill, Tournier, 
Montero, Earl Dougherty, Horace Kearney, 
A. C. Beech, C. J. Sjolander, George 
Mestach, C. L. Wiggin, Farnum Fish and 
A. C. Engle. On the 20th Leo Stevens 
pack parachute from 
larry Brown’s Wright, Rodman Law mak- 
ing the jump 

1913, Sept. 20. Roy Knabenshue began 
operating his 10-passenger sightseeing air- 
ship at Pasadena. At the end of the month 
e Army had a total of 16 planes, with 7 
a 700 per cent increase in four 


lemonstrated his 


n order 


1914, Sept. 25. Lieut. Joe Carberry and 
lley flew over northern Mex- 
ico, San Diego and Los Angeles in a new 
Wright with Austro Daimler 90 h.p. en- 
rine for 4:07:00. About the same date the 
sritish Government acknowledged the 

ight patent and paid the British Wright 


Co. $75,000 in settlement of a claim for 
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Mother and Child 


(Continued from page 26) | 





“This was on Friday. We waited and 
waited. The rest of Friday and that 
night weren't so bad because of the re- 
cent rain. But on Saturday it began to 
get hot. The rain was dried up and 
the sun was awfully hot. It must have 
reached 130. Agnes was getting rest- 
less and we were terribly thirsty. So we 
decided to start out the next day. 

“Sunday morning it just seemed we 
couldn’t stand another day _ shifting 
from seat to seat in the hot car, but we 
stuck it out until afternoon. It was 
somewhat cooler, possibly 110—so we 
started for Granite Wells. Anything 
was better than waiting here. I thought 
I knew the way to Granite Wells, but 
tound that I was deceived. 

“T hardly remember what happened 
during those two days we were walk- 
ing. We got off the road some way, 
and everywhere were hills and sand and 
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more recuperative power than I. She 
was awake when the planes came over 
and signalled them with a blanket to 
let them know where we were.” 

Agnes says, “Mama was lying down 
—I guess she was pretty near all in— 
and I was awfully afraid those planes 
wouldn't see us. I waved the blanket 
we had and kept on waving. But the 
planes kept right on going. Then they 
began to fly back, circling round over 
us. Gee! But they looked good. I knew 
then they had seen us. It wasn't long 
before the automobile came for us.” 

“Nothing will ever look so good to 
me as those planes did,” added Mrs. 
Brackert through blackened lips and 
burning cheeks. “I never want to go 
through with another such experience.” 
And, thus, the Army Air Corps held to its 
best traditions. 

Maj. L. C. Mallory commanded the 
group of planes from March Field. Ac- 
companying him were, Cap. N. B. For- 
rest, Lieuts. \W. M. James, Geo. M. 
Shafer, and Browne Clement and Fly- 
ing Cadet David B. Kuhn with several 








some $375,000. : : 2 ~ see 
ee ee ae : is ieee a gullies. We kept on, hoping to strike mechanics. 
1915, Sept. 7. Lieut. Walter R. Taliaferro i - It ke ; ; END 
lew 9:48:00—a new American duration the road again. it kept getting hotter _ - 
dO ™ 17th | or nan and hotter and we were nearly famished 
ré ré n the / os. olgos “ - e me 
einai hills oft aioe sae for water. Finally we stumbled on to NEW 
stratec I POSSIDINITY oO oO 1 y - oO- . . r ’ 
: el eae eiieatnglla tetas PPME ex! this spring. We couldn't go on and I AMERICAN CIRRUS 
ve fire liquid trom aircraft. and 


1916, Sept figured we had better wait here. 


WRIGHT GIPSY 
Engines & Parts 
R, J. Wenger 
MENASCO MANUFACTURING COMPANY 
6714 McKinley Ave., Les Angeles, Calif. 


With war imminent, and an 
propriation for the Army aeronautics of “We had a loaf of bread when we 
3,281,666 just passed, the General Board Started, but by this time it was gone and 
of the Navy, in asking $6,000,000 for the We Were getting very hungry. I laid 
Navy. called attention to the fact that down in a sort of stupor, but Agnes had 
aval aeronautics had not “apparently ad- 
‘eat extent and its progress 
actory.” 
1917, Sept. The war was on for Uncle 


Sam and the big crop of American aviators 


pee TO ENABLE THOSE WHO MISSED THESE 
END BUYS LAST MONTH WE ARE AGAIN OFFER- 
Friedrichshafen ING THEM—DURING AUGUST ONLY! 


(Contnnns Fran Gage OF) SPECIAL COMBINATION $4 80 
LOOK » Helmet, Goggles, Ear Puffs and a 7 1 tn 


Book. A real buy at .........-+- 
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ler Briggs later recovered, 


prisoner for the duration 


Comman¢ 


and was held 








. rt ‘ Ms d is not a complete succe HELMET AND GO LES C 
le raid was ota c ete success, . . —_ 

but i was in one way o marked success. AT > Only a few left at this price. Limit of 

Its success was not due to the material 2 pairs to a customer..... ‘aeeerem eu 

damage the »nbs had done, but to the SNUGFIT GOGGLES 33 

bad effect it had caused upon the morale T 4 ESE > A quality goggle with rubber cushions 

of the Ger ‘ivilians. : 
ae and wide elastic head band........... 


This first air raid on Friedrichshafen 


erved to bring the War home to the SILK SCARF AND LOG BOOK 78 


German civili 0 ation. f : 
sian re : - mee VALUES « Made of fine Quality Parachute Silk. Use 


— for Flying or for Dress...........-.++-+ 


SPECIAL SALE GOGGLES 43 
AND 














MODEL 
BUILDERS! 


Here's what 
} you've been 


Round removable lenses with adjustable 
strap—ventilated ......... sacle at 


EVERLAST PEN AND PENCIL 





waiting for 
sad Gente ORDER “p> Just the thing for keeping your Log Book ag c 
8S o records. Only a few left............ sit 


cessories for 

constructing 

record break- 

ing gas mod 

els. Written 
by champions. Contains gas models hints, photos 
of champions and their models, success stories of 
their championship fligh's. Free—but will appre- 
ciate 3c postage for handling. 


HEATHE MODEL AIRPLANE CO. 
438 - A-9 East 98th St., Brooklyn, N. Y. 





Send check or money order at once to take advantage 
of the above prices which are specially priced to re- 
duce stock. If C.O.D. slight additional charge for 


NOW postage. Give head size for helmets. 
AVIATION PRODUCTS CO. 


619 S. Federal St., Dept. P. A. 9, CHICAGO, ILL. 
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Carriers 


(Continued from page 18) 











the surface according to the directions 
of spotters flying high above the sea in 
fast two-seaters. 

Now, it is manifest that an aerial a 
tack which would drop 600 bombs from 
the heavens every minute would require 
300 airplanes crossing the enemy line 
every 60 seconds. How many airplanes 
and how many carriers this would en 
tail I leave to the reader. Certainly no 
fewer than 5,000 airplanes and 100 air 
craft carriers. The majority of naval 
tacticians agree that when, if ever, the 
battle fleet meets an enemy, it must de- 


AERONAUTICAL UNIVERSITY 


Founded by Curtiss-Wright 
Government Approved - State Accredited 


The School the AVIATION 
Industry Calls on for 
TRAINED MEN 


Right in the center of Air Trans- 
portation Industry where hiring 
is going on constantly. 


Outstanding Faculty 
Up-to-date Equipment 





A 
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Reasonable Tuition—Easy Terms 
Write for “Aviation as a Career’’ 


Address Dept. P. A. - Curtiss-Wright Bidg. 
1338 S. Michigan Bivd., Chicago, Illinois 


SMASHE cir't0 THe Bowe 
These prices apply only to orders for $2 50 or over 


YOUR CHOICE OF DOZEN BOTTLES 
F EE CLEAR CEMENT OR CLEAR DOPE (RE- 

TAIL VALUE 70c), OR 225 FEET 4 FLAT 
RUBBER 


On orders of $10.00 or over, '/2 gallon cement FREE 


We do not limit quantities of any item 











18” BALSA CLEAR DOPE WIRE, 100 "t. 
5e sellers, doz. 30¢ No 6 € 
Poraee 1 oz. ....doz. 40e | No 8 23¢ 
32x1/16 ... 9¢| 2 oz, ....doz. 60e | No. 10 25¢ 
16x1/16 ... 9¢| 16 pt. 25¢ 1pt.35¢} No. 12 30¢ 
Bx: . lat.65¢ %4gal.90e | No. 14 35¢ 
1 gal. each, $1.50 | PROP SHAFTS 
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pend finally upon its surface guns for 
final victory. 

Although the airplane has not yet been 
endowed with a carrying capacity ade- 
quate to place it in competition with the 
big guns, arrival of the Ranger with the 
fleet brings the Yankee aerial forces 
closer to such a conception than in the 
past 

Not only has naval aviation progressed 
materially, but also in its personnel 

“Excellent pilots manifestly are avia- 


tion’s first requirement,” says Admiral 
Reeves, “for aerial eyes would avail the 
fleet nothing in the absence of well- 
trained personnel to man them. In or- 


der to be employed effectively and effi- 
ciently in a naval battle, aircraft must 
be operated by skilled technical men who 
have a thorough knowledge of the prin- 
ciples and tactics of naval warfare. They 
must know the power and capability of 
various naval weapons in order 
petently to co-ordinate the aerial attack 
on various types of aircraft and to 
launch aircraft into the naval battle in 
that manner which is most effective. 

“There must be present in a single in- 
dividual the elements of courage, train- 
ing, experience and intelligent judgment. 
The human eye that looks out from the 
naval airplane operating as an eye of 
the fleet attains that right only after 
long training. 

“At the outset, only those are selected 
who are physically qualified officers pos- 
sessing the necessary knowledge of mari- 
time affairs and of naval tactics. After 
adequate training, these pilots operate 
day after day from the carriers, learn 
the purpose of their flying and receive 
raining and experience in combined and 
co-ordinate tactics in fleet operations and 
maneuvers.” 

The Ranger is just now receiving her 
baptism of with the 
Battle Force spread out over the Pacific 
ocean. Her commanders and pilots have 
operated with the fleet in various capaci 


com- 


“co-ordinate tactics,” 


ties on other carriers. 
Coordination with the fleet and witl 
the wings of the fleet are her two prin- 


cipal problems at the outset from an 
aeronautical standpoint. The duties of 
the commander are therefore compli- 
cated than with ships in the older 


branches of the service. 

Just by way of feeling her sea legs she 
steamed from Norfolk to San Diego 
through the Panama Canal—4200 miles 

in 14 days, including a two-day stop at 
Panama. Here she was merely 
Her real potentialities will become known 
as time passes and her brood of roaring 
fighters join other falcons of the fleet in 
their multitudinous duties. 


: “ 
loahng 
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Miss Jakobson 


(Continued from page 24) 











smile. “We have only one small airport 
and that is a military 


in Norway one 
be able to land most any- 


so we have to be 


where,” she added, talking rapidly in 
German. 
At one time Miss Jakobson owned 


six or seven planes, and hired pilots to 
take them aloft. She is a very business 
like person and has great plans for her 
aviation future in Norway. Two other 
Norwegian girls have her ex- 
ample and taken up flying “al 
though they not yet got their 
pilot's licenses,” she said. 
It was while attending 
Stockholm at the 


followed 
have 
have 


school it 
age of 20, that this 
spirited young girl met the men who 
were flying to the rescue of the ex- 
plorer Nobile. The pilot of that expedi- 
tion took her for her first flight and 
from that time on she was “sold” on 
aviation. She had previously been a 
motorcycle enthusiast and once had 
taken a motorcycle trip all over Europe 
alone. 

Two 


ago New York 
newspaper and a newspaper 
engaged a plane to go up to the Far 
North in any trace of Andre, 
the ill fated balloonist, lost in the arctic, 
Miss Jakobson flew part way with the 
pilot, who later discovered the remains 
of Andre. 

She 


when a 
Swedish 


years 


search of 


Norway with its night 
less days is a beautiful place in which 
to fly. She flies much over Sweden 
and Finland and has taken many plane 
Europe. She two inter- 
Norwegian fly 


says that 
also 


trips over has 


national licenses and a 
ing license. 

In Akron she bought 
American dress, a white silk 
with blue stars like the 
American sailor’s uniform. 

“I want to be patriotic,” 


herself an 
sailor suit 
Stars on an 


she laughed 

She returned to Norway after spend- 
ing three here, taking her am- 
phibian plane along with her on the ship 


weeks 


out of New York. 

Miss Jakobson, in many ways, re- 
minds me of the early women flyers of 
America. Her business like manner, in- 
tense interest in aviation and everything 
that goes with aviation and her thor- 
oughly constructive spirit that leads her 
to develop aviation within her own 
country. She is the spirit of Mathilde 
Moissant, Katherine Stinson and Blanche 
Scott brought down to the year 1936 


END 
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Flutter 


(Continued from page 36) 








of the structure, it may be 
he most important factor, and it is cer- 
tainly the most convenient one to work 
vith bef attempting others.” 

that to prevent flutter the 
irface should weigh as little as 
possible, and also that the weight should 





e rigid 














be balanced dynamically about its hinge 
r about any axis on which the control 
irface may twist. This best seen by 
ynsidering the rudder illustrated in Fig- 
re 4. Suppose the fuselage tail should 
ip tro l to side. 
Then if the rudder is balanced as if 


" edge along the hinge 
ne there would be no lag of the rudder, 


that is, i ld not change its angle as 
the fuselage tail whipped sideways. The 
same is true of the aileron on a wing 
vhich may be buffeted up and down. 
If the aile s balanced about its hinge 

e flutter is avoided because the angle 

ittack of the wing does not change. 


he wing will not now cause 


edge to drop. 





that unbalanced ailerons 
flutter of tl 


igs of Fokker airplanes of more 





1 1 
vere responsibDie tor the 








n vears 
he British Schneider Cup racing sea- 
plane carried a weight forward of the 
udder hinge presumably to correct an 
larming ter of the rudder experi- 
€ ed , us flights. 
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for the rudder 
about the 
seen in 


But it is not enough 
to have balance of weight 
hinge line, because as can be 
Figure 4, the fuselage may twist about 
the axis XX. When such a twisting vi- 
bration is set up, it can be readily 
that the shaded portions of the rudder 
would tend to be thrown one way, 
whereas the unshaded portions would 
tend to change the angle of the rudder 
another way. 


seen 


such twisting vibrations may 
take place, further factors must be taken 
into account in proper control design, 
not only in the rudder, but in aileron and 
elevator as well. These further consid- 
erations, briefly stated, involve a method 
of balancing the shaded against the un 
shaded portions illustrated in Figure 4 
This ba 
areas can be expressed in the 
number or coefficient by 
the coefficient for a surface is above a 
certain number, found from experience 

be the limit, the control is unsafe 
flight of an airplane in 


In the test 
which there may be flutter certain pre- 
I pilot certainly 


Because 


shaded and unshaded 
orm of a 
engineer. If 


lance of 


cautions are taken. The 
wears a paraehute. Cabins are left open. 
Safety belts are weak enough to break 
before the pilot is injured by 


Safety belts are 


excessive 
released. 
flutter is 


strain. easily 
Flying at 
done at high altitude 

If in flight Sutter is 1 
closed im 


speeds producing 
= the throt- 
while the 

Zooming 


iediatel 
ithout 
stick is avoided 


tle is 
speed is slowed down w 


A quick pull back on the 
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llines on the banners once 
y Cyclone Engines offer you these vital 
model engine as you would 

satisfy yourself first or 
will be the Baby Cycle ne 


n powerful, economical, long 
e. It is made of the finest 


Little Engines 


ONLY 


REPAID 
arevwn RE . 
SA 


materials under the most accurate precision 
production methods. And it is made by one 
of the largest aircraft companies of its kind, 
which has handled aircraft engines for years 

which will stand back of its positive guar- 
antee on every Baby Cyclone Engine and 
which will always have parts available when 
ever you need them. 





Don't just buy a model engine. Invest in 
the finest power plant available and get your 
money's worth. Note the handy coupon be- 
low. Send it today 


AIRCRAFT INDUSTRIES 


MAJOR C. C. MOSELEY, PRES. 


Reference: L. A. Chamber of Commerce 


Grand Central Air Terminal, Glendale, Calif. 


69 


as such action may make disastrous a 
flutter which otherwise might die out. 
shock ab- 


consist of 


Use also is made of flutter 
sorbing devices, which may 
a weight carried by springs, placed on 
the part in which flutter occurs. Th 
vice absorbs the energy from a fluttering 
surface, and so quiets the vibration. 


e de- 


‘he flutter problem is not all solved 
yet. Some engineers think the wings of 
metal airplanes are too springy, and that 
rubber or some such material put in the 
metal joints would eliminate much dan- 
ger from flutter. It is even 
that the trailing edges of wings be made 
flexible as are the edges of a bird’s wing. 


suggested 


Further work still has to be done on 


the problem of flutter, for it still is a 


source of danger, and expense in every 


new airplane designed 


END. 
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Lightplane 
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Naval Cadets 


(Continued from page 28) 











aerodynamics that there is an area of 
reduced pressure on the top of the 
and an area of increased pressure 
the bottom of the wing. This pressure 
on the bottom is built up between the 
wing and the ground. This is known 
as ground effect. 

It follows, then, 
can be expected to 
faster than its high 
also enters into the 


wing 


on 


that a low wing job 
get off the ground 
wing partner. This 
picture in landing 





You can get the ship down, almost 
ready to sit down, and she'll float all 
the way across the field. If you're fly 
ing one for the first time, you begin 


to wonder if you'll ever get it down 


A low wing job also has a 
tively high center of gravity and 
never quite sure what she'll do if she 
once starts rolling. On the other hand 
they are very maneuverable and usuall 
perform beautifully. 


compara 


you re 


for this high cen 


dihedral angle 


In order to correct 
ter of gravity a larg: 
usually employed, and this of c: 
leads to greatly impaired  efficien 
However, the popularity of the low 
wing is increasing steadily and if any 
of you fellows have had a little expe 
rience and a little technical knowledge 
this type is well experimenting 
with. 


urse 


worth 


Now that we have our design picked 
out, and have received our plans, we can 
consider the next ste ep For the designer 
this consists of making | 
drawings. We 
about this. Your plans take 


t three V 1€ 
have to worry 
care of 


ae t 
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order to 
you. 
I feel safe 


Manual of Interior Guard in 
make something of a soldier of 
However, knowing the Navy, 
in saying that there is no harsh, seeming 


willful desire to “bilge-out” any candi- 
date. Rather, there exists, more than 
likely, that very splendid “shipmate” 
spirit which is found wherever men of 


the sea are gathered for a common pur- 
pose. 

Work begins at the 
eight o'clock in the morning. 
or other, military and naval men don't 
consider early reveille and daylight cal- 
esthenics as work—you’re supposed to 
love it. So the work-day of flying and 
study begins at 8:00 A. M., through 5:00 
P. M. The rest of the time each cadet 
is free to pursue any of the various or- 
ganized activities provided for his recrea- 
tion. The community Pensacola being 
what it is, the Station provides “excellent 
athletic facilities with a complete gym- 
nasium fully equipped, half a dozen ten- 
nis and handball courts and a fine swim- 
ming beach which is available three- 
fourths of the 


Air Station at 
Somehow 


year,” 

For those of a mite more dulcet desires 
there is also a cadet orchestra and a cadet 
glee club, giving ample expression to 

1e beauty of musical expression. All is 
taken care of. 

Nor has the cool of the evening been 
overlooked in providing for the cadet’s 
There is, believe it or not, an 
air-cooled theatre on the Station where 
e shown nightly. (An old 
Navy custom.) And free dances are held 
at the Officers’ Club on Fridays and Sat- 
urdays. Where, according to about the 
most naive statement ever to come from 


leisure. 


free movies at 


the pen of an old sea-dog, “Cadets are 
given an opportunity to meet eligible 
young ladies ” Dear me, would 


that I were young again that I might find 
out just what type of young lady is con- 


flying cadets! 
torte ase St VALUE! 


on ate | GR. L. SPORT TRAINER 


ed | / 1 Get this Experimental REP 
Qn / 
Z 


sidered eligible for 
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Life afloat for your Naval Aviation 
Cadet is something that remains to be 
seen. The first graduating class, as al- 
ready mentioned, starts from scratch and 
wholly without precedent. However, it 
can be believed that they will lead the 
life of midshipmen and with pay of $125.00 
per month. Which is fifty dollars more 
than they receive at Pensacola. Also, 
the present plan calls first for a year of 
duty as available pilot on one of the air- 
craft carriers, unless I err greatly, then 
to duty with cruisers and battleships. 

The advantages accorded a young col- 
lege graduate bent on an aviation career 
are well worth listing. Although I offer 


them with a considerable hesitancy, for 
it is commonly believed by young men 
that they can crash right into the avia 


tion picture and at fat wages. None of 
them, for can understand 
that aeronautics, is a business that 
has to be learned from the ground up. 
Each successful man you see in the in- 
dustry today is individual who has 
put in anywhere from six to eight years 
of harsh apprenticeship, highlighted per- 
haps by not a little hunger and heartache. 


some reason, 


too, 


an 


Anyhow, here’s what the boys who go 
in this year will come out with in 1940 
It may, or not worth while. 
That, for the individual to de- 
cide: 

First off, he 


may seem 


of course, 


will return to civil life an 


accomplished pilot, capable of flying 
pretty near anything with wings and 
flippers. And with trans-oceanic flying 


door big boat training 
item on the credit side 


just outside the 
will be a valuable 
of the ledger. 
Secondly, he will jingle in his jeans 
the lump sum of $1,500 cash, given him 
as a sort of bonus to help out until he 
can find work 
(Show me a college grad, 
of school who can bring 
$4.80!) 

Thirdly, he 
surance policy in the amount of $10,000 
which he is permitted to continue upon 
completion of duty. Not to be 
sneezed at, for certain. 


in his chosen profession 
four years out 
up more than 


has a government life in- 


active 


Lastly, he will have undergone avia- 
tion’s apprentic eship in most gentlemanly 
surroundings. His contacts will be many 
and his personal horizons widened to in- 
clude the whole world. He will still be 
an integral part of the United States 
Navy, a commissioned officer, who will 
feel a lasting satisfaction of having 


swapped four years of his life with the 


government to great mutual advantage. 
I know the feeling—I made a some- 
what similar swap with both the army 
and the navy 
END. 
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able stress we connect the stress on scale 
British Craft Torsion No. 2 with the polar section modulus 
on scale No. 3 or with the size of the 
tubing on scale No. 4, then the intersec- 
tion on scale No. 5 will give you the 


(Continued from page 40) (Continued from page 42) 

















t tate landings by increasing lift at the torsion, produces secondary stresses by maximum torsional moment the tube can 
} ywer end of the speed range and steep- local crumpling so that the resulting carry. 
ening the landing glide, which is apt to ultimate stresses are lower than those This torsional moment must be above 
e extremely flat with the modern’ given for solid shafts. The torsional the design moment obtained from our 
treamlined aeroplane unless flaps be shear strength is usually taken to be 70% loading; in case it is lower we increase 
employed. The pilot's cockpit is com- of the ultimate tensile strength when the size of the tubing until it will give a 
i pletely enclosed. estimating solid shafts. positive margin of safety. 
/ For defense against hostile aircraft Estimating the size of a tubing we find The formulae and nomograph hold 
the Whitley has three gun-turrets, one the ratio of the diameter and the wall true for all sections except for those hav- 
t the nose, a second at the tail and a__ thickness of a selected tubing, then start- ing re-entrant angles such as produced 
ird amidships on the underside of the ing with scale No. 1 to obtain the allow- by keyways, slots or catellations. 
fuselage and behind the main plane. 
i 


Each of these turrets embodies the 
ew Armstrong Whitworth mechanism, 
hic y a cunning use of counter- 


lance relieves the gunner of the great 


train of moving a gun against the air SMART DEALERS DEPEND ON DIAMOND 
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n hours. The following day the air- oe Se . fOF .sescoseeees 10¢] RING COMBINED ere BS sat = uw (DIE CAST) 
. “oet ° 36” SHEETS 1/16x%x11, 1 doz. 1%” dia. ...3 for 400} 9/16 Gr. 5 ft.) 400 1%4” long, 3 for. ..25¢ 
ft flew non-stop to Malta, 985 miles 5 A hel eee veees St] 3° dia, «.2-3 for -750| 9/16 0-D.,.5 ft.. .40e “ 
om Gibraltar, and, after spending one -+-10 for I4e REED NOSEPLUGS, ~~ 
sie" Seam ’ eer 1/1653 ..-10 for Ze] 1/33 oF 1/16 dia. HARDWOOD |, COLORED DOPE 
y t isiand, proceedec In one 3/32x2 .... ( 5O ft. for......-8BG] 1 Gow. cocccccess ¢ age OM gg me 7 
. “ae , os 1/8x2_..... 10 for 22e| 3/32 or % dia., 50 |00 ...°.. “"goe | ance. blue, red green, | AND TAIL LIGHTS 
to A ir. another 920 miles on. :/16x2 *"10 for 3le ft. for 20¢ olive, drab, black, sil 3 Pes. to a Set 
S/053 2<<0.20 040] 42» ae eeenceeen CELLULOID ver, gold or gray For 12” model, 
END gape 10 for 75¢ ALUMINUM WHEELS l-oz. bottles, per s sets +++ 200 
"BALSA PLANKS COWLING %” dia., per doz.24e] % doz. .... 30e | For 15” model, 
— ——= 36” Lengths Closed or Open 1” _ dia., per doz.25e | 2-oz. bottles, per 3 sets Per 
i EEE avaceess Ge | 1%” dia., 3 for...25¢] 1%” dia., per doz.35e % doz -55¢] For 24” model, 
1x1%,. each ...... 9¢} 2” dia. 3 for...35¢| 1%” dia., per doz.60c | 4 oz bottles, a os 3 sets andl 
"1 aes ” dia.. 3 Me doz. ..... 
' ~ae tee BALSA 1 pt. each......- el wee de te 
2 dia., 3 for...55¢] BALLOON WHEELS 5 at. cach B5e Per doz. pkgs 35¢ 
dia., 3 for.. .80¢ (Machine ———. 1 gallon, each. .$2.25 MACHINE CUT 
1%” dia., per doz. norms on PROPS 
JOBBERS! CLUBS! FRESH CAPA | Se Gie:: per doz.tte| SANDPAPER — | 5°... ber dor. 300 
AAA GRADE 1” _ dia., per doz.i4e}] 5 Pieces to the Pack per doz.  38¢ 
M A N U FA Cc T U R E R Ss ! Ter 225’ skein 1%” dia., per ous. see Per doz. pkgs....25¢] 7” per doz Fo 
va 1%” dia., per doz.3 HIGH GLOSS 8” per doz G 
jac| 3° dia.. per doz. 85e To shine up colored +H per _ 31°00 
: sls 2 er « d 
q | This Important Announce- T s BIRCH WHEELS a models oon ae Se ie 
| ment Directly Concerns You! ics. Sets.. 1) Gendell 6 70¢ STRONG per % doz...... Stel | Ger os Gane 
tee beta” den Fee! I ‘ize... %4”.....per doz. Se] 2-oz. bottles, work) 
4-oz. bots.. 4% doz.70¢ + Ole Spee per doz, Ge} per % doz......55¢] 90"x30", 3 sheets 
; m.. —" > DOWELS ete per doz. 8¢j|4-oz. bottles, for ee 
G-, OBEN... 00s - 1/16” dia. x 12”, 1%”.....per doz. We] % doz. ...... OE Rt gg 
1 ery rt + phd . .- 1%”..+.-per doz, 15¢] CELLULOID PANTS eee eon 
a BANANA OIL 1 ae vag ea BRASS BUSHINGS) For *s” or 1 8 (Cover your champion 
of the Model Airplane Industry 1-oz. bots., % doz.23¢| "109 tor. OR EVELETS || whecls, 32 sto7;-50¢] endurance ships with 
2-0z. bots., % doz.40e ®5 fo  - this paper.) 
NOW IN PREPARATION f-oz. bots. 13 doz.70¢| 3 A A 1/16 wnetie, Me aes. .700 18x24, per doz...75¢ 
pt., each.......40e] ° 3/32 4 
Pe cheese] bo for anon 08,26) 7g" gua exusatwneee | ALUMINUM LEAF 
In order for us to keep an accurate complete com- 1 _gal.. each.....$1.75/ 1," aia x 30". THRUST BEARINGS PANTS 14” wide. 100 
pilation of this fast growing industry up-to-date, it Thinner same price *100 hed $3.00 (Hard Steel) Ready for final ft. .. . Se 
is essential for us to enlist your full co-operation. as clear dope 95 fer cceees nn Bg A sanding | Ct «0k wo. « 
We need your assistance and earnestly hope that you JAPANESE TISSUE ee — Small. per gross. .55¢ . FRESH RUBBER 
will lend it. The Model Airplane Business needs White, per doz...12e SHEET Large. per dozen. 7e b a GRADE 
this census. {t provides a source of information which Colored, asst., per CELLULOID Large. per gross. .70¢ a 3/32 flat, skein 
is invaluable to every firm or individual actively en- a MT 15e (Transparent) WASHERS PER 1{00/ 1” 7 250 ft 20¢ 
gaged in it. All colors 12%x16, each.....19¢] % brass O. D.....5¢ 15%” wheels ......54¢ Ye flat skein 
If you fit in any of the above classifications, please Silver, per doz...2te' 6x8, doz. ... 65e' % copper O. D....5¢ 17s” wheels .. 54e' 250 ft. .. 25¢ 
send us on your firm letterhead the following infor- — 
mation: * *” *” FREE CATA 
Classification . - . Just off the Press! 
, thin and 
Name of firm (or club) A Big Bonus for a Limited Time Only! | J swine, sowrmuns ont 
el airplane kits an 
Officers names With each order for $2.50 or more of supplies we give —~ &, "Everything ot 
Date established free skein of para rubber; regular wholesale price 40¢c: rock bottom prices. Get 
Address retail value $1.40 FREE! With each order for $5.00 or yours today. 
more of supplies we give Free—i skein of para rubber . + ond yt 
Please send it as soon as possible to: and 2 dozen large insignia sheets. Wholesale price $1.17; all cohen “hiesed “express 
et oe (Metall value about $4.08. collect at these low prices. 














Census Bureau, MODEL AIRPLANE NEWS 
551 FIFTH AVE. NEW YORK 


Information received after Sept. 15th 
will not be included in the 1936 Census 
































DIAMOND 


Model Mfg. Supply Co. 
91549 Saratoga Av. Brooklyn, N. Y. 
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Advertise in 
this Directory. 


BUYER’S DIRECTORY 


Rates: $7.00 
per inch. 











AIRPLANES FOR SALE 


AIRPLANE SUPPLIES 


MODEL AIRPLANES (Ready Built) 











American Eagle 1928....... LarrnnaTrnres $ 75.00 
Ze Blond Alco Sport..cccccccccccccccesss . 225.00 
Pietenpol, damaged ....scececeeecereces ‘ 90 00 
Pietenpol, New StOTAGe...ceeccessereevceer 150.00 
Travelair 2000 .....++ese0- S60 cee0 pence 450.00 
Wace 16 .occvccccccccccces boecneenerines 375.00 
Wad O ncccccccccceccccccves evueeereee 230.00 
Le Blond motor, 60 h. P....---eeeeceeee 125 00 
Le Blond motor, 65 h. P..cccccscccccececcers 17 5.00 
Eaglerock glider ........ peveecoveesses Se 
Ttooklet or 


MARVIN A. NORTHROP ‘AEROPLANE co. 
Minneapolis, Minnesota 





DON’T BUY ANYTHING until you 
get Ort’s 1936 Aviation Material Cat- 
alog. Prices are lower. Send thin dime 
today. (Canada 20c) Karl Ort, 660 
W. Poplar, York, Pa. 











Actual f 
No 0.0. D. orders. nadiap 
isfaction gueranteed. Please print your name 
MUE BROS. 28 Peach Street 


Bi PUNISHED MODELS 














NEW AIRPLANES FREE! 


For a limited time only, we will give absolutely free 
with each Universal 40 h.p. four-in-line air-cooled motor 
sold at $125.00, an American Flea Ship—The little Tri- 
Trainer with a welded steel fuselage, and standard con- 
trols. The first 12 ships will be equipped with oversize 
air-wheels. Send 25c for more information on the great- 
est offer in aeronautical history. 


UNIVERSAL AIRCRAFT COMPANY, 
FORT WORTH, TEXAS. 


PROPELLERS 














MODEL KITS AND PLANS 





BENNETT PROPELLERS 


Guaranteed 25% better performance, 
25% lower in price and extra high in 


quality. Propellers for all aircraft en- 
gines including the Brown Junior 
model. Write for list today. 





Bennett Propeller Co., Morganton, N. C. 








AIRPLANE ENGINES 





FULL SIZE PLANS 


Send 5c for list No. 


Aluminum GEARS and 
SIONS, TANKS with FUEL G 
SWITCH, ete. 

A. L. JONES CoO. 
P. O. Box 31 





47, indexing plans 
for 280 FLYING models, 65 for GAS job, 
TRANSMIS- 
AUGE, 


West Brighton, N. Y. 

















Government overhauled, 90 h.p. OX 
$127.50; New 110 h.p. Anzani $99.01 
Overhauled 55 h.p. Velie M-5 $168.00; 
Used 55 h.p. Sien 
Overhauled 35 h.p. Anzani 
Used 135 h.p. C $95.00 
Ort, 580 Poplar, 


ilskie $148.50; 
$195.00: 
K irl 





UNIVERSAL PROPELLERS 
at reduced prices. Laminated, accurately balanced, high- 
ly efficient. Order from this ad. Price-list upon request. 
4’ for Harley and Indian Motors Ae ey $ 2.98 


4’ 6” Heath-Henderson, metal tipped. paecacae 6.98 
6’ Fords, Lawrence, Anzani, metal tipped........ 8.95 
7’ Velie, LeBlond, hardwood, copper tipped...... 14.75 
8’ OX-5, hardwood, copper tipped............... 15.00 
MOTORS: 40 h.p., rebuilt like new..........+.- 49.98 
SHIPS: Famous 98 Trainer, Single Place....... 98.00 
TIRES: 7.00-4 Air-Wheels, oy hubs..... 16.00 
UNIVERSAL AIRCRAFT CO., Dept. 1, Ft. Worth, Tex. 

















AIRPLANE PARTS AND PLANS 








SMALLER THAN THE FLYING FLEA 
AND THREE TIMES saan 


The Nimmo high 








150 miles per | t 4" 
Airbrakes keep the landir i 

per hour ina et - 1 
view drawit Tin Cor t © 10 ST Oo 
AIRE RAT T COMPANY LR r iM 2 

Dept. I, Los Angels Cali ~ 


WOODCRAF T PROPELLER CO. 


ri al ox rt workmanship, navy specification 


ue, perfect performance. 










ndian ovees coceee® 3.00 

i Han lerson, ( ‘opper tippec Reseonsl Bane 
2, Anzani, copper-tipped.....$ 9.00 
one ‘ . $15.98 

v h efficient as model 

! junio ww, Baby Cyclone, etc 

"Ma POGUE osiccccvessens $ 1.50 





Hillside Gentton, Wichita, Kansas 




















Build Knight Twister Or Shy Kitten 
K.T. Kit— 
S.K. Kit— 
3-View Drawing E 
Send 10c for Data. Speci 
prospective de 
VERNON W. PAYNE 
6445 So. University Ave. 


AIRCRAFT 
Chicago 





BOOKS 
F< ions of over 4100 a eplane 
ste ir fron 20 to 7000 h.p. and nearly ero 
engit Ap nany second hat 
I ed planes ata ¢ r 
a fiyir Onl f rmation of its kin ev 
piled. Pricele to students, eng ineers Met oad and 
ney order eheck or currency 


AIRCRAFT DISTRIBUTING co. § 


Dept. 
1480 Arcade Bidg., St. Louls, Mo. Postpaid 

















FLEA Seas; Now Ready !! 


Construction Blueprints $5.00 


Place Airplane, Steel 
built, nearly 
uncove red. 


$125 Buys Two 
Fuselage, factory 
plete—less motor, 


com- 


Your choice of 4 ships: 
Tandem seat trainer biplane 90-110 H.P 
Tandem seat sport biplane 80-100 H.P. 
Side by side 50 H.P. 
Side by side ono 60 H.P. 

Ox matesen complete, fly 

away, $12 

t cyl. qinecctet in-line motor 50 H.P.. $50 


sport biplane 
sport n 


monoplane, 


Ss eyl. V aircooled motor, 100 H.P., $100 
9 eyl. aircooled 80 H.P. LeR hon New, $45 
Stranded airplane cable $2 per 100 ft 





Flexible control cable $1.50 mol 50 ft 


Send 10e for price lists including latest 
Flying Flea Price List. Parts manufa 

tured ready to assemble—(Metal parts fin 
ished, including all welding) 


SUPERFLEA AIRCRAFT - Lawrence, Kansas 


Aviation Books 


Complete Stock of Books on All 
Aviation Subjects. 
Send for Catalog. 
GOODHEART-WILLCOX 


2009 So. Michigan Ave., P.A. 9, Chicago, Hl. 








INSTRUCTION 








Get your start in the fast-growing 


COMMERCIAL wap INDUSTRY 





New ocean route starting America’s fastes = 
wing industry Our t Wings of Commerce 
€ ye h lre fferent occupations in this 
1 ri paid, apprenticeships, promotions, how 
to qualify and apr Lists all airline companie in 
U. S Canada, Mexico Central and South America 
Information is complete Price 20c postpaid 


CONTINENTAL SALES CO. 
Box 344, Dept. {1 Indianapolis, ind 








MODEL AIRPLANE SUPPLIES 








MACHINE GUNS 


%’ Browning ae BS a Be - cccctcacs pair 
1%” Browning pair 10¢ ° 

»” Browning ....pair 25e 
1% "Marlin ......pair 10¢ 
te Marlin ......pair25c ™%” long Set of 6......2 
1%” Spandau pair 10c 


LEWIS GUNS 


9 cylinder.. 


1s see ceeccovere one 1%” 9 cylinder. 
ws Senseo esee 2” 9 — ler. 
“——, GUN MOUNT 1%" dia. 3 « ider 
Wicciss 5e MOTOR NACELLE 
has L anding Light For 1” dia. 9 cyl. motor .10« 
PROPELLERS 
2 BLAD. 2 BLAD. 3 BLAD 
ST.....10¢ — fe | ST 10 
%” ST.....10c ” SP.....20e BP coe 15¢ 
pl 2 Se _ SP. .coe O« _. FS 15 
_ BP. .cc-208 oe SP.....50e it CEE 
5” ST.....20e 2” Waoeeves 10c ST... ..30¢ 
6” ST......30e hh lie Bree 40¢ 
ad ST... 10c y w ze BP. oc 60c 





MINIMUM onbER 25¢ 

No Postag 
THE Maneeere & MARINE MODEL CO., Dept. P.A. 
449 Flatbush Ave., Brooklyn, N. Y. 


DIE-CAST MACHINE GUNS, BOMBS AND MOTORS 
DEMOLITION BOMBS 











9 


« 





MODEL AIR MOTORS 
READY TO RUN 


Motor 3 cyl. %”’x%”. . $2.00 
Tank 242"x24” and 30” 
$3.00 
Motor and tank -.» 4.85 
Tank holds 100 Ib. air, 
Motor turns 14” prop 
Flies 4’ to 6’ models. 
S. H. DOBRUSIN 


3310 W. Roosevelt Rd. 
Chicago, til. 

















HURLEMAN 


ARISTOCRAT 
mp oy AIRPLANE MOTOR 
Bore, 1” Stroke. 4500 r.p.m. 


Light weight Coils—Plugs 
Send 3c Stamp for Folder 
Mfg. Solely by and Obtainable 
Only From 
WALTER HURLEMAN, INC. 
1428 W. Bristol St., Phila., Pa. 




















Information pamphlets on free 


Government aviation training. 
Army 





Air Corps Cadets get 300 hours solo flying. with 
aid Infe rm ation pam phlet _ How to 

on Navy Flyin 

20. Inform 

n Mech 










ographers, 20 il 
y Air Corps Veteran 


Continental Sales Co.. Box 344, Dept. 11, Indianapolis. Ind. 











CLEAR NITRATE DOPE 
Sherwin-Williams No. 929 Navy Spec. 
52D-2A. I accepted in trade a very few 
five gallon cans new dope. I will liquidate 
this dope at $6.00 per five gallon can f.0.b. 
Minneapolis. Cash with order. 

MARVIN A. NORTHROP 
AEROPLANE CO. 
Minneapolis, Minnesota 
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PATENTS 








PATENT YOUR IDEAS 


Send me a sketch or sim- 
ple model of your inven- 
tion. SATISFACTORY 
TERMS. DO IT NOW! 
FREE! lustrated Literature 


PATENTS 


Confidential Advice 2 Ue. ge 
Z. H. POLACHEK “zany 
1234 Broadway,N.Y. ENT AVS 











My Personal 
service assures 


PATENTS strictest confi- 
Gunes = 2 
PERSONAL SERVICE jroviems. 


problems. Send 
me a model or 
irawing, or sketch and descriptien of your invention, 
1 $5.00. I will make a search and report promptly as 
its patentability and send you a copy of my 72-page 
let. Or, if you prefer to read my booklet first, write 

sy for FREE copy. Registered Patent Attorney. 


7 F. Randolph, 379-D Victor Bidg., Washington, D. G, 





MISCELLANEOUS 


IMPROVED PYROIL! 


Air aces, like auto aces, use Im- 
proved Pyroil. Used by 30 of 
the 33 starters, 9 of the 10 
winners of the 1936 Indianap- 
olis 500-mile Auto Race 
Write for Pyroil Air Facts 
Mfr'd. and Guart ‘d. by Pyroil 
Company, ’. Kidder, 
Founder, 154 LaFollette 

Ave., LaCrosse, Wis., U.S.A. 















Airy Chat 


tinued from page 12) 











sponsible for its development. This 


ry will be full of facts that will aston 


you 4 * + 


6 Bese RE HAS BEEN concerted and 
rganized 


| resistance in this coun- 

it may seem, toward the 

lesign or construction of a safety plane 
in fact, any sort of plane that de- 
rts in the slightest way from conven 


When the Bureau of Air 
ped into the fracas and 
flew against this organized opposition 


attempt at building a 


ety plane, loud were the howls and 

t-calls from the opposition. 

Chere much intensive mud 

rowing and such obstinate resistance 

this action of Bureau, that we de- 

mined to investigate the matter for 
readers and ourselves, and find out 


whole truth of the matter. And you'll 
et all the thrilling and almost unbeliev- 


le details of this situation in the next 
mber of 1 LAR AVIATION and we don't 
re a whoop whose toes we step on. 


* * * 


} [! NRI MIGNET and his associates 
must be complimented for the ex- 


reme care that they have taken in the 
evelopment of a commercial Flying 
ea. Une conditions where most de- 
igners would have thrown their creation 
n the market as a perfected job, Mignet 
teadfastly refused to commercialized his 
rain child until all of the bugs were 
‘roughly and completely ironed out. 
It was subjected to prolonged investi- 


engineers of the French 
private engineers and 
hers, until the Flea is finally in very 
ne shay Mienet has been made a 
French Legion of Honor. 


tion by the 


Service. to 


member of the 





MINIMUM 
10 WORDS 





Classified Department 


RATES: 15 


cents per word 








AIRPLANES FOR SALE 
A PRACTICAL COURSE in Aerobatics and In- 
verted Flying, fully illustrated, $1, complete. 
Satisfaction guaranteed. 200 Used planes, terms, 
OX5 jobs $75 up, complete directory, 25c Post- 








paid.—Aircraft Directory, Box C456, Athens, 
Ohio. 
NEW PIETENPOL, VELIE MONOCOUPE. 


Private, reasonable. Rodney Hintz, Baraboo, 


Wisconsin. 


“Flea kits with steel fuselages, welding outfits, 
consider trade, want motorcycles. McCoy's Air- 
craft, Napoleon, Ohio.” 

FLEA BLUEPRINTS, $1.95!!—(full size rib 
blueprint).—Peyton Autry, Boonville, Indiana 
Szekely motor, hub, and } propeller—10 hours sinc« 


new, $115. Lewis Jackson, 2104 S. Gallatin St., 
Marion, Ind. 











PHOTOS 





SACRIFICE 3 place Challenger Travelaire C-4000. 
Just. recovered, motor majored. Red fuselage, 
silver wings. Speed ring, balloons, other extras. 
Guaranteed perfect throughout. $1100 cash. 
Also have good OX American Eagle, licensed, 
$350. W. L. Hopson, Victorville, California. 





USED AIRPLANES $50.00 AND UP 
Payments.” Literature 1l0c. 
Box 344, Dept. 11 


“Easy 
Continental Sales, 
, Indianapolis, Ind. 





FOR SALE—One Pietenpol airplane. In good 
condition. Powered by Ford motor. High com- 
pression head. Built last year. Has had 3 hours’ 
test. Will sell for $225.00. John W. Cowan, 
R. D. No. 4, Brookville, Pa. 





AIRPLANE PARTS AND PLANS 





BUILD your own Midget Car or Lightplane from 
Storms Plans. Engines, air propellers, hubs, 
chains, axles, wheels, etc., at low prices. Cireu- 
lars, 10c.—Storms Aviation Co., 13 Southside, 
Asheville, N. C. 





Build light weicht air cooled motor from Model A 
‘ord parts. Write Hallman Aircraft, 694 E. 
7th St., St. Paul, Minn. 


PHOTOGRAPHERS—Aviators, Planes, Celebri- 
ties, Scenic. All sizes. Sample and price list, 
10c.—Ralston Photos, 612 No. Denny, Indian- 
apolis, Indiana. 





AEROPLANE PHOTOGRAPHS—48ec per dozen. 
Send for list. REAL PHOTOGRAPHS, (Dept. 
PA) 9 Union Court, Liverpool, England. 





Two Beautiful Double Weight Professional En- 
largements, 8 Guaranteed Never Fade Prints, 
25c coin. Century Photo Service, La Crosse, Wis 





MISCELLAN EOUS 





RADIO ENGINEERING, broadcasting, aviation 
and police radio, Servicing, Marine and Morse 
Telegraphy taught thoroughly. All expenses 
low. Catalog free.-Dodge’s Institute, Davis St., 
Valparaiso, Ind. 








BECOME an Airplane Mechanic in ten weeks at 
$1.00 per week! Send for information on Cor- 
respondence Courses.—United Air School, Box 
528, Elgin, Ill. 





Will trade, Racer, cost over $1000, for good light 
plane. Box 1026, Greeley, Colo. 








High-Lights and Side-Lights 


(Continued from page 32) 








Anderson was honored for the strato- 
sphere record flight last November. 
Amelia Earhart tied with Jean Batten of 
New Zealand as the year’s best aviatrix. 
, head of the famous 


x * * 
M DUBONNET 
i e French wine firm, while visiting 
in Chicago at the Hotel Sherman with 
Ernest Byfield, expressed the belief that 
future automobiles will be able to soar 
in the air, which reminds me to lay claim 
to the fact that I am the only one who 
has ever been able to fly a Chevrolet. 
sk Mrs. Roddy about the time the road 
turned and I dic a out in South Dakota 
while enroute to the Black Hills. 


. * + 
R. L. J. A. MERCIER, of Harvard, 
took his FIRST airplane ride by 


making a week end flight to the Pacific 
and back over the American Airlines and 
United Airlines systems which was a bit 
different from the FIRST flight of An- 


drew Callahan who was sitting in the 
cockpit of a small plane at Alameda, Cal., 
when someone suddenly yelled, “con- 
tact!” 


Callahan called back, “contact” and 
he claims that the next thing that he 
knew the plane was in the air and he 
was off on one wild, roaring flight which 
finally ended when the plane crashed. 

* * * 


Be. IGHTON W. ROGERS, president 
of the Aeronautical Chamber of 
Commerce and Casey Jones, commander 
of Aviators Post 743 of the American 
Legion, announce that the National 
Aviation Show for 1937 will be held 

New York from January 28 to February 


6, inclusive. Following a civic rally 
luncheon attended by Howard Hughes, 
Col. Roscoe Turner and Clyde Pang- 
born, the National Air Races scheduled 
for September 4-7 were transferred from 
Cleveland to Los Angeles where the next 
convention of the Aero Medical 
ciation will also be held. 


Asso- 


7 + + 


Bichon SMITH, tag has a very com- 
mon name quite in contrast with his 
very unusual ennaniion at the Municipal 
airport in Kansas City, where h« 
fessional Shadow saclay operating the 
7,000,000 candlepower searchlight. 
Whenever a plane is due to arrive Smith 
wearing a heavy coat steps in front ot 
the light and projects his shadow over 
the nose of the hield the 
eyes. 


is a pro- 


plane to s pilot's 


According to Smith, “It’s light work.” 


* + * 


AROLD CRARY, vice president of 

United Air Lines, states that Reno, 
Nev., lives up to its reputation as “the 
biggest little city in the world” 
the nation in patronage of air travel giv 
ing United an annual revenue of around 
$70,000. Might be a good idea for 
American Airlines to see if the honey- 
mooners bound for Niagara top RENO. 

There's a tip for you, Bill Dunn. 


and leads 


i 


PEAKING of Bill reminds me that 
the new type sleeper planes being put 
into operation by American Airlines be- 
New York, Washington, the 
southwest and Los Angeles will include 
drawing and dressing rooms 


tween 





